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Abstract 
 
Despite extensive studies on the linkage between various interest rate parameters and 
securitized real estate returns, very few examine such relation in the Hong Kong 
market. This dissertation attempts to identify the sensitivity of Hong Kong property 
stock return against change of different types of interest rate. Based on multi-factor 
asset pricing model, our hypothesis is that property share return should significantly 
present positive correlation to US long-term Treasury bond yield movement. As we 
argued, the existence of such linkage is mainly because long-term bond yield 
functions as an economic indicator, which in turn reflects the expected future rental 
income from the stock’s underlying real estate assets.  
 
We further argue that such phenomenon in Hong Kong property stock market shall be 
diminishing in recent years. Firstly, studies have shown that the recent international 
capital inflow into the US Treasury bond market has had a statistically significant 
impact on the T-bond rates, which corrodes the predictive power of such yield. 
Secondly, due to the increasing integration between economies of Hong Kong and the 
Mainland, US T-bond yield’s predictive power on Hong Kong economy is 
diminishing.  
 
Referring to the Intertemporal Capital Asset Pricing Model (ICAPM) proposed by 
Chen and Tzang (1988), we tested the hypotheses using Hang Seng Index-Properties 
to represent securitized real estate in Hong Kong, covering the period from 01.1988 to 
02.2010. We verified the existence of significant positive correlation between US 
long-term T-bond yield and the property share index return. We further test the effect 
	   ix	  
of long-term rate movement with sectors other than properties, and concluded that 
such positive correlation is a unique feature for real estate stocks. We also verified the 
diminishing of such correlation by dividing the data set into three sub-periods, with 
only the first period showing significant coefficient. Finally, we tested such relation 
on stock return of Hong Kong-based property development firms, and attribute this 
relation might be linked with a developer’s land bank size.  
 
This study contributes to our understanding of asset pricing model’s application on 
securitized real estate, especially in economies where REIT market is not deep 
enough for academic research. The results are not only of academic importance but 
also embody implications for practitioners and policy makers in the financial market.
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Chapter 1: Introduction 
 
Interest rate term spread, defined as the difference between yields of long-term and 
short-term government bond, has been identified as a significant economic indicator 
by a wide range of literatures (Stock and Watson 1989; Estrella and Hardouvelis 
1991; Plosser and Rouwenhorst 1994; Haubrich and Dombrosky 1996; Estrella and 
Mishkin 1997; Dotsey 1998). As real estate is generally perceived as an interest-rate-
sensitive industry, recent literature has focused considerably on the relation between 
interest rate parameters and real estate investment returns. Mostly, researchers used 
Real Estate Investment Trust (REIT) to represent the general form of securitized real 
estate, and concluded significant explanatory and predictive power of interest rate 
parameters on REIT returns (Chen and Tzang 1988; Chan, Hendershott et al. 1990; 
McCue and Kling 1994; Allen, Madura et al. 2000). However, to test this special 
linkage in markets outside the US, especially in Asia, REIT might not be a good 
indicator, because the local REIT market either is not deep and liquid enough or does 
not include sufficient trading history (Ooi, Newell et al. 2006).  
 
As a widely recognized global financial center, Hong Kong is a suitable place to test 
the price discovery aspect of securitized real estate, as both the financial market and 
real estate sector are matured and deep in nature, with efficient information flow and 
large transaction volume. Several basic facts can show the depth and maturity of the 
market:   
• Hong Kong has been the world’s third financial center and Asia’s top financial 
center consecutively for several years, following London and New York, 
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according to the Global Financial Center Index compiled by Z/Yen for the 
City of London Corporation1; 
• Hong Kong Stock Exchange was ranked the 7th by market capitalization as of 
August 20092; 
• Research has shown that, globally, Hong Kong has the most active property 
and construction sector (Walker, Chau et al. 1995; Haila 2000).  
 
Price discovery aspect of Hong Kong real estate market has been discussed by Chau, 
Macgregor et al. (2001), with the conclusion that majority information conveyed in 
securitized real estate (property stock) is global and local capital market, instead of 
direct real estate investment. However, the influence of interest rate movement on 
exchange-traded real estate shares in Hong Kong has seldom been addressed. This 
paper tries to test the relation, if any, between interest rate parameters and securitized 
real estate in Hong Kong. Instead of using REIT, we will use real estate company 
stocks traded in Hong Kong Stock Exchange to represent indirect real estate 
investment.  
 
1.1 Securitized Real Estate in Hong Kong 
Real estate assets can be securitized either by the pattern of a closed-end fund, e.g. 
REIT, or through initial public offering and then listed in stock exchange, i.e. property 
stock. REITs and property stocks are both publicly traded in the Hong Kong Stock 
Exchange, while the history, market size and trading frequency of the two products 
distinct from each other considerably.  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
1  News from Financial Times: http://www.ft.com/cms/s/0/667f0d14-2d77-11df-a262-
00144feabdc0.html 
2 World Federation of Exchanges, Statistics: http://www.world-exchanges.org/statistics/ytd-
monthly 
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1.1.1 Real Estate Investment Trust 
With very short history, trading activities of REIT in Hong Kong are quite limited. 
Averagely REIT turnover in 2009 takes up approximately 0.3% of the whole 
exchange.3 This could be attributed to some local factors, including lack of taxation 
advantage and transparency, lack of favorable investor’s appetite, etc (Ooi, Newell et 
al. 2006). 
 
Hong Kong issued its guideline for REIT in July 2003. As reviewed by Ooi, Newell et 
al. (2006), original REIT guidelines had several disadvantages: 
• REIT in Hong Kong would not receive any taxation advantage 
• REIT in Hong Kong is not permitted to own assets outside the territory 
These restrictions have been lifted in a review in 2006. In November 2005, the very 
first and also largest REIT, the Link REIT, was launched in Hong Kong. It is backed 
by shopping centers and car parks owned by the Hong Kong’s Housing Authority. Up 
until now, there are only seven REITs listed in Hong Kong.  With such short trading 
history and shallow market, academic research is difficult to conduct on REIT 
products.  
 
1.1.2 Property Stock 
Stocks related to property development and investment forms the major portion of 
securitized real estate in Hong Kong. On the one hand, real estate development firms 
started to be listed on Hong Kong Stock Exchange since the 1970s. The long trading 	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
3 Hong Kong Exchanges and Clearing Limited, Securities and Derivatives Markets Quarterly 
Report: http://www.hkex.com.hk/eng/stat/statrpt/qtrpt/2009Q4/QR4th09.htm 
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history builds up a deep and extremely liquid securitized real estate market. On the 
other hand, real estate takes up a large portion of the stock exchange. Percentage of 
“properties and construction” sector as of the market capitalization and turnover of 
Hong Kong Stock Exchange is around 13-14% in recent years, ranked the second 
following “financials”4. In this dissertation, we will use property stock to represent 
the securitized real estate in Hong Kong.  
 
1.2 Hong Kong Bond Market 
Bond market in Hong Kong is generally underdeveloped compared with countries like 
United States and United Kingdom (Herring and Chatusripitak 2006). This can be 
attributed to several reasons: lack of benchmark yield, local investors’ preference of 
risk and rewards, absence of bond rating agency and unfavorable taxation. This leads 
to inactive trading in the second market and, therefore, insufficient liquidity level.  
 
The Hong Kong Government started to issue Exchange Fund paper (EF Paper) in 
1990. EF Papers are generally perceived as risk-free assets like US Treasury 
securities. At the very beginning, maturity of EF Paper is limited from 91 days to 1 
year. Starting from 1993, the Government launched EF Notes, with maturity running 
from 2 to 10 years. It was not until 2008 when the Government started to issue long-
term EF Notes with maturity up to 15 years. As there is a lack of benchmark in the 
local bond market, researchers had to refer to US Treasury securities yield as an 
approximation, thanks to the linked exchange rate system. ?
?
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
4  Hong Kong Exchanges and Clearing Limited, Securities Market Statistics, Monthly 
Bulletin: http://www.hkex.com.hk/eng/stat/smstat/mthbull/mmdata1002.htm 
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1.3 Linked Exchange Rate System and Imitative Monetary Policy  
Hong Kong adopted a linked exchange rate system ever since October 17, 1983. The 
system required an exchange rate of the Hong Kong Dollar (HKD) with US Dollar 
(USD) at a constant level of 7.8HKD/USD. Hong Kong Monetary Authority 
(HKMA), the defecto central bank, required note-issuing institutions to deposit USD 
while printing HKD notes, namely the Currency Board System. The backing-up of the 
local currency, at the same time, requires the HKMA to adopt same monetary policy 
with that of US Federal Reserve, according to Mundell’s Holy Trinity (Mundell 
1960). This effectively leads to equalization of the HKMA Discount Window Base 
Rate with the Federal Reserve Discount Rate. As a result, interest rate parameters in 
Hong Kong are similar to those of the US, which can be referred for research purpose.  
However, the long-term rates differ more and more in recent years, mainly due to 
Hong Kong economy’s integration with Mainland China, which will be discussed in 
detail in Chapter 3.?
 
1.4 Objective of the Study 
1.4.1 Main Objective 
This dissertation aims at investigating the relation between various interest rate 
parameters change and property stock returns. This goal can be achieved by the 
following sub-objectives. 
 
1.4.2 Sub-objectives 
The sub-objectives of the study are: 
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1. To analyze and identify the interest rate parameter(s) that significantly drives 
property stock return; 
2. To analyze dynamic change of such relation between interest rate and property 
stock and formulate testable hypotheses. 
Models and methods will be designed to attain the objectives as stated above. Data 
will be collected to conduct empirical tests. 
 
1.5 Overview of Content 
Studies relating to interest rate parameters’ relation with capital assets and, in 
particular, securitized real estate, will be reviewed in Chapter 2. Extensive researches 
have concluded that interest rate(s) function as both economic indicator and asset-
pricing factor. Especially, the review will in detail present interest rates’ explanatory 
and predictive powers on securitized real estate.  
 
In Chapter 3, the theoretical analysis will be focused on the impact of interest rate 
change on property development firm’s Net Asset Value. Firstly, the fundamental real 
estate appraisal and debt valuation principles will be presented. Then an intuitive 
analysis will be conducted on the change of assets and liabilities value with respect to 
long-term interest rate change, leading to the formulation of three hypotheses. 
 
Testable models and methodologies will be presented in Chapter 4. The Intertemporal 
Capital Asset Pricing Model (ICAPM) proposed by Merton (1973) and the specially-
modified version for pricing REIT proposed by Chen and Tzang (1988) will be used 
to determine the significance of interest-rate sensitivity.  
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Chapter 5 will list the data to be collected, including yields of US Treasury securities, 
Hang Seng Index level and Hang Seng Sub-indexes level. Dividing the whole data set 
into sub-periods will also be addressed.?
 
Using the models and data proposed, empirical tests of the three hypotheses and 
relevant interpretations will be discussed in Chapter 6.  
 
Finally, Chapter 7 will conclude this dissertation by summarizing the findings and 
relevant practical implications. In addition, limitations of the study and suggestions 
for future investigations will be addressed.  
 
1.6 Importance of the Study 
Although extensive research has been done on the relation between interest rate 
movement and REIT return, such relation with property stock, as another type of 
securitized real estate, has seldom been investigated. This dissertation fills in this gap 
by using Hong Kong-based property developers’ stock return. We developed the 
theory based on an analysis of developer’s balance sheet, and provided empirical 
evidence that support the hypothesis.  
 
Practically, identifying drivers of an equity or equity index is useful for both the buy-
side investors and sell-side market markers. Understanding such relation between 
interest rate and real estate stocks would be useful for market participants to better 
formulate their strategy dealing with property-related stocks. In addition, policy-
makers would find such knowledge useful when judging status of the market and 
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economy in general. Regulators might also be able to better determine the existence 
of market manipulation in property shares trading.  
 
Therefore, this study is important both in academic and practical sense.  
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Chapter 2: Literature Review 
 
Price discovery aspects of securitized real estate have been extensively investigated. 
In particular, interest rate was traditionally regarded as a real estate sensitive factor, 
which therefore considerably attracted the academic to test its ability to explain or 
predict securitized real estate returns. Firstly, literatures on interest rate’s indicative 
power of the economy and its relation with general asset pricing will be summarized. 
Then the review will focus on relevant researches on the relation between interest rate 
change and securitized real estate return.  
 
2.1 Interest Rate Term Structure: an Economic Indicator 
A major finding in the field of economic prediction is that interest rate term spread, 
defined as the difference between yields of long-term and short-term government 
bond, is generally a useful variable in predicting future economic status. One early 
influential study by Stock and Watson (1989) selected the spread between ten-year 
and one-year U.S. Treasury bond as a major component of their leading economic 
indicator. Following this, Estrella and Hardouvelis (1991) supported using the spread 
alone in predicting economic growth. They concluded that a positive slope of the 
yield curve is “associated with a future increase in real economy activity”. In detail, 
the spread between yields on ten-year Treasury bond and the three-month Treasury 
bill is a useful predictor of:  
• cumulative growth up to four years in the future;  
• marginal economic growth rates up to seven quarters in the future; and 
• probability of a recession. 
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Following these two articles, researchers reaffirmed the predictability of interest rate 
spread by using different sets of data (Plosser and Rouwenhorst 1994; Haubrich and 
Dombrosky 1996; Dueker 1997; Estrella and Mishkin 1997; Estrella and Mishkin 
1998). 
 
2.2 Influence of Interest Rate Parameters on Securities Pricing 
As a significantly influential indicator of the economy, different interest rate 
parameters have been widely studied of their effect, if any, on securities return. One 
of the early influential studies was conducted by Chen, Roll et al.(1986). They 
explored a set of economic state variables to determine their influences on asset 
returns, based on the model of Merton (1973), Ross (1976) and Cox, Ingeroll Jr et 
al.(1985). Factors found to significantly explain expected stock returns include 
industrial production, risk premium and interest rate term spread.  
 
Keim and Stambaugh (1986) explored and identified a set of ex ante observable 
variables to predict ex post risk premiums on financial assets including stocks, bonds, 
etc. In particular, Campbell (1988) showed that long-term interest rate significantly 
predict stock returns. Risk premium on stocks move closely with 20-year Treasury 
bond. Fama and French (1989) concluded that default spread and term spread can be 
useful parameters to forecast excess returns of stocks and long-term bonds. However, 
Laopodis (2006) examined the dynamic relationship among stock market, economic 
activity, inflation and monetary policy, and concluded an absence of systematic 
linkage over the entire period.  
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2.3 Securitized Real Estate 
Investment in real estate can be broadly classified as direct and indirect investment. 
Direct real estate investment, or unsecuritized investment, means buying and selling 
the physical property in real estate market. In the contrast, indirect, or securitized real 
estate investment is about exchange-traded securities backed by property assets. 
Securitized real estate can be in the form of Real Estate Investment Trust (REIT) and 
property stock. ?
 
Extensive authors have tried to identify and explain the natures and characteristics of 
securitized real estate. A recent article summarizing previous research was done by 
Clayton and McKinnon (2001; 2003). In essence, securitized real estate can be 
viewed as a hybrid of stock, bond and direct real estate investment. Firstly, the stock-
like nature comes from the fact that they are exchange-traded securities whose cash 
flow comes from income-generating properties. Secondly, the bond feature is because 
of the general long-term fixed leases that generate prespecified fixed income. Thirdly, 
the property-like characteristic comes from its underlying real estate assets.  
 
As a result, literatures focused on securitized real estate can be divided into two 
categories: on the one hand, the academic tried to identify its linkage to direct real 
estate investment (Giliberto 1990; Gyourko and Keim 1992; Gyourko and Keim 1993; 
Myer and Webb 1993; Myer and Webb 1994; Barkham and Geltner 1995; Barkham 
and Geltner 1996; Newell and Chau 1996). However, many authors have shown that 
these two markets are lowly correlated. Miles and Mc Cue (1982), Brueggeman, Chen 
et al.(1984) and Hartzell, Hekman et al. (1986) showed that real estate stocks 
conveyed little or no information from the direct real estate market. In addition, Chau, 
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Macgregor et al. (2001) tested this relation by using data in Hong Kong and attained 
the same conclusion. 
 
The other division was focused on securitized real estate’s linkage to financial 
markets (Peterson and Hsieh 1997; Karolyi and Sanders 1998; Ling and Naranjo 1999; 
Hoesli, Moreno et al. 2007). What was thought as highly integrated with exchange-
traded real estate is the stock market in general (Liu, Hartzell et al. 1990; Liu and Mei 
1992; Mei and Lee 1994; Ling and Naranjo 1999; Chau, Macgregor et al. 2001). At 
the same time, however, macroeconomic factors such as interest rate term spread are 
thought to have both explanatory and predictive power on securitized real estate 
returns. Literatures concerning these two aspects are reviewed as below. 
 
2.3.1 Explanatory Power of Economic Variables on Securitized Real 
Estate 
Real estate returns are tightly linked to the macro-economy and business conditions. 
Extensive amount of researches have been done to try to identify the explanatory 
power, if any, of some macroeconomic variables on the asset pricing models of 
securitized real estate. Although the results are lack of consistency, long-term 
government bond return and interest rate term spread are generally concluded as 
significant factors. An early study specially focused on interest rate sensitivity of 
REIT was done by Chen and Tzang (1988). They argued that the high-dividend 
feature of REIT should lead to a negative correlation between interest rate change and 
REIT returns. Merton’s (1973) Intertemporal Capital Asset Pricing Model was used to 
test the coefficient. The conclusion was that both equity and mortgage REITs were 
sensitive to short-term as well as long-term interest rate change.  
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Another influential paper published by Chan, Hendershott et al.(1990) used the 
multifactor APT model proposed by Chen, Roll et al. (1986) to test macroeconomic 
variables’ explanatory power on equity REIT returns in the US. The conclusion is that 
among other macroeconomic factors, the spread between high and low-grade bonds, 
unexpected inflation and the slope of the term structure of interest rates consistently 
drive equity REIT returns.  
 
McCue and Kling (1994) concluded that interest rates explained the majority of the 
variation of REIT returns netted stock market influence. Their methodology includes 
two steps. Firstly they netted stock market influences from REIT returns by linear 
regression. Then they used the residuals to represent pure industry effects, so that a 
restrictive VAR model can be tested against macroeconomic factors including 
nominal interest rates, output, etc.  
 
Ling and Naranjo (1997) constructed their commercial real estate portfolio by using 
1978-1994 return on both stock market-based REIT and appraisal-based real estate. 
Using a multifactor asset pricing model and regression analysis to test the sensitivity 
of excess real estate returns to a set of predetermined economic variables, they 
concluded that, among others, changes in the slope of yield curve significantly affect 
real estate return.  
 
Lizieri and Satchell (1997) argued that initial yield was utilized heavily in 
capitalization process, and therefore, real estate returns should depend on nominal 
interest rate change. A threshold autoregressive methodology was adopted and tested 
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by using property stocks in UK, and a significant relationship was identified between 
the real rate of interest and stock prices. 
 
Chen, Hsieh et al. (1998) used both the CAPM-related single index models and the 
APT-related multiple index models to conduct regression between both firm-specific 
variables and macroeconomic variables with US equity REITs returns. Their 
conclusion is that, besides firm-specific factors like firm size, only unanticipated 
change in term structure significantly explained variation in REITs return. 
 
Brooks and Tsolacos (2001) examined the relations between interest rate and real 
estate stock returns in UK. They directly tested the cointegration between stock 
returns and some interest rate parameters, and concluded that interest rate spread 
cointegrates with the company stock returns. In addition, they identified that Treasury 
Bill rate and the term spread Granger caused variation in property stock returns.  
 
Payne (2003) examined the response of excess returns of equity, mortgage and hybrid 
REITs to shocks key macroeconomic variables using generalized impulse response 
analysis, and concluded that, among others, equity and hybrid REITs are adversely 
affected by an unexpected shock to the term structure. This research was extended by 
Ewing and Payne (2005) to include monetary tightening as a influential factor, and 
concluding that a sudden tightening raising short-term interest rate adversely affect 
REITs returns. 
 
Some researchers, however, concluded insignificant role played by interest rate 
related factors. One representative study was conducted by Mueller and Pauley (1995), 
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who studied on the effects of interest rate change on REIT price changes. They 
divided the interest rate series into rising and falling periods and then conducted 
regression with REIT price changes. They concluded low and negative correlation 
between interest rate and REIT price movements in both rising and falling interest-
rate period.   
 
2.3.2 Predictive Power of Economic Variables on Securitized Real Estate 
Another aspect being widely discussed is about the predictive power, i.e. whether 
superior trading strategies can be formed based on accurate prediction of securitized 
real estate. Liu and Mei (1992) used a multi-factor latent-variable model with time-
varying risk premiums to decompose excess returns into expected and unexpected 
parts. The conclusion is that cap rates can significantly predict Equity REITs returns 
as they contain useful information about the economy. Mei and Liu (1994) extended 
their research to analyze whether the predictability can be utilized to enhance the buy-
and-hold trading strategy, i.e. market timing could be successful moderately. 
 
Another study testing the predictability model provided in Liu and Mei (1992) is 
conducted by Bharati and Gupta (1992). Employing the evidence on the predictability, 
an active trading strategy was proved to outperform investing by passive strategies.  
 
2.4 Chapter Summary 
Quite a number of models have been developed to identify and linkage between 
interest rate and REIT return. Most research was conducted in countries like US and 
UK, where REIT market is well developed and with sufficient trading history. In 
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general, results showed that long-term interest rate or interest rate term spread was 
influential factor in explaining and predicting REIT returns.  
 
Most of the models were developed based on the high-dividend-yield feature of REIT. 
This structural characteristic leads to an intuitive understanding of the negative 
relation between interest rate and REIT return. However, this linkage neglects the 
fundamental positive relation between term spread and economic growth, which 
should present a comovement between real estate sector and long-term interest rate 
change. Chapter 3 attempts to analyze the interest sensitivity of property shares from 
this angle.  
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Chapter 3: Theoretical Analysis  
3.1 Property Share Valuation: N.A.V. Approach 
In order to address the potential impact of interest rate movement on property share 
return, the fundamental valuation principle would be adopted in this study, as the goal 
is to identify the long-term relation. A very important feature of property companies 
is that most assets are either investment real estate or properties for sale, i.e. non-
current in nature. Therefore, Adams and Venmore-Rowland (1989) pointed out that a 
property company is similar to a closed-end fund except for that Net Asset Value 
(N.A.V.) is more difficult to evaluate. Correspondingly, property share valuation is 
generally more related to the N.A.V. of underlying properties and less to the firm’s 
earnings and dividends. In addition, practitioners in the financial market mostly rely 
on N.A.V. to determine whether a real estate stock is “overpriced” or not. Hence, as 
N.A.V. is calculated by subtracting liability value from asset value, we will analyze 
the impact of interest rate change on a property company’s asset and liability side 
respectively, so that change of N.A.V. can be concluded. Principle of real estate 
appraisal, i.e. developer’s asset valuation, would be introduced first.  
?
3.2 Real Estate Appraisal 
In this dissertation, Discounted Cash Flow (D.C.F.) method is used as the theoretical 
foundation for real estate appraisal in Hong Kong, as systematically summarized by 
the book of Li (2006). This investment approach assumes that real estate value is a 
capitalization process of future rental income. Actually, this technique is the closest 
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one to investment and finance field. In essence, assuming an infinite rental life 
horizon, basic formula is as below: 
€ 
PV = E(rt )(1+ it )tt=1
∞
∑
 
 
where: 
• 
€ 
E(rt ) is the expected fair market rental value at period t 
• 
€ 
it  is the required return referring to market interest rate with similar maturities 
and risk level 
 
If assuming rental keeps growing at a constant rate g, initial rental value is 
€ 
r1, and 
averaging the discount rate to be a single 
€ 
i , the formula can be rewritten as: 
€ 
PV = r1i − g  
It is obvious that, by using this approach of appraisal, real estate value is sensitive to 
three factors: the expected return, the rental growth rate and the initial rental level. 
While the initial rental level is easy to find by searching on transaction data, 
€ 
i  and 
€ 
g  
depend more on the market analysis and involves professional judgment in nature.  
 
3.2.2 Expected Rate of Return 
Discount rate 
€ 
i  used in the above formula should reflect the cost of borrowing and 
opportunity cost of investment. However, techniques like WACC and CAPM are hard 
to be applied in real estate, as there is lack of a centralized exchange for trading. 
Therefore, comparables have to be made to assets with similar terms and risk levels.  
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As addressed above, 
€ 
i  is a proximity of every required return for each period, i.e. 
€ 
i1,i2,i3,i4 ,... . Required rate for each term is directly affected by the corresponding 
Treasury bond yield with same time to maturity. In addition, real estate value should 
be more sensitive to long-term bond yield change than to short-run ones, as the power 
assigned to such rate is higher.  
?
3.2.3 Expected Rental Growth 
Expected rental growth rate, 
€ 
g, should reflect the general economy growth potential, 
as real estate is tightly linked to a country’s consumption power and investment 
ability. Although property-specific and company-specific factors should be taken into 
consideration as well, level of such risks in the far future is difficult to forecast and 
tend to diminish in the long run. Therefore, in practice, a useful proximity of the 
rental growth could be GDP growth or national consumption growth.  
 
3.3 Development of Hypotheses 
Increase in US long-term T-bond yield is expected to have positive effect on real 
estate stocks in Hong Kong. This is concluded from the following intuitive analysis of 
the influence of a development company’s balance sheet.  
 
N.A.V. = Asset Value – Liability Value 
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3.3.1 Liability Value 
Based on the interim financial reports released in 2009, on average around 17% of the 
“top-five” Hong Kong-based property development firms’5 assets are financed by 
liabilities. 70% of such liabilities of are long-term in nature. Thus change of long-term 
debt value would significantly affect a real estate firm’s N.A.V. 
 
Increase of long-term interest rate would decrease the market value of the firm’s long-
term debt, holding other factors constant. This can be seen from the following debt 
valuation formula: 
€ 
PV = Ct(1+ yt )tt=1
m
∑ + F(1+ yn )T
 
where: 
• C is the periodic coupon payments, each of which is made n times every year 
• F is the face value, or redemption value, which is payable at maturity of the 
bond after T years. 
• 
€ 
yt  is the market interest rate for bonds with similar terms and risk ratings 
• m is the total number of coupon payments, 
€ 
m = n × T  
 
Coupon payments and face value are pre-specified factors that will not change with 
market condition. An increase of
€ 
yt , therefore, would inversely affect debt value. In 
particular, an increase of long-term interest rate would severely reduce debt value, as 
the power of such rate in the denominator is higher. However, such reduction of 
liability side value would be partially offset by the change of asset side value, as 
discussed below. 	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
5 The five Hong Kong-based real estate companies included in Hang Seng Index-Properties: 
Cheung Kong (Holdings), Sun Hung Kai Properties, Henderson Land, Sino Land and Hang 
Lung Properties.  
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3.3.2 Asset Value 
The effect of an increase of long-term interest rate on a developer’s asset side is more 
complicated, as both the expected rental income E(rt) and discount rate it will change 
accordingly. The analysis can be divided into two steps: 
 
Firstly, holding E(rt) constant, the effect of a long-term interest rate increase would 
decrease the asset side approximately the same magnitude with the liability value 
decrease, as the affected yield it would change by the same amount with the 
corresponding debt yield yt, and the powers assigned to these two rates are the same. 
Up till this stage, N.A.V. of the developer to be valued was unchanged, as decrease of 
asset was offset by decrease of the liability value.  
 
However, an increase in long-term interest rate would, at the same time, have another 
positive effect on asset value. This is because an increase of long-term bond yield 
signifies an increase of term structure slope, holding other factors constant. As 
reviewed above, Estrella and Hardouvelis (1991) and extensive following researchers 
have highlighted that a upward sloping yield curve signifies increase of economic 
output, i.e. national income. The direct effect on the asset side would be reflected as 
an increase of the expected future rental level
€ 
E(rt ). Increase of E(rt) would bring a 
net positive effect on the asset value and therefore the N.A.V. of a property 
development firm. 
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3.3.3 Net Asset Value 
To summary, US long-term T-bond yield increase is expected to affect the required 
return of asset and liability of a real estate development company to the same 
magnitude. Positive effect on expected rental income, therefore, determines that there 
will be an increase in the N.A.V., which ultimately leads to stock price increase. As a 
result, our hypothesis is that property stock returns will move in the same direction 
with US T-bond yield change.  
 
However, the significance of yield coefficient with Hong Kong real estate stock 
returns is expected to decrease over time. We argue that this is mainly due to the 
diminishing of T-bond yield’s predictive power in recent years, because of developing 
nations’ purchasing of such instruments. In addition, the integration of economies of 
Hong Kong and Mainland China is another reason of this diminishing hypothesis. 
 
3.3.4 Effect of International Capital Inflow on US Treasury Bond Yield 
Warnock and Warnock (2009) argued that, in recent years, the purchase of US long-
term T-bonds by foreign countries, especially China and Japan, has had a “statistically 
and economically significant impact on U.S. long-term rates”. They quantified this 
impact to be a reduction of 80 basis points of the 10-year T-bond yield as of May 
2005. Furthermore, it was suggested that accumulation by East Asian countries is 
responsible for about two-thirds of the estimated impact. This result provided a strong 
evidence of the recent findings of the diminishing of long-term T-bond’s predictive 
power (Estrella, Rodrigues et al. 2003; Favero, Kaminska et al. 2004).  
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3.3.5 Integration between Economies of Hong Kong and Mainland China 
The increasing integration of Hong Kong economy and Mainland China, instead of 
US, can be evidenced through trade, Foreign Direct Investment (FDI), tourism and 
capital inflows (Genberg, Liu et al. 2006). Therefore change of US long-term T-bond 
yield is expected to have a decreasing effect on expected rental of Hong Kong real 
estate. As a result, Hong Kong real estate stock’s sensitivity of T-bond yield is 
expected to decrease in recent years.  
 
3.4 Statement of Hypotheses 
From the above intuitive analysis, as a result, asset-pricing model of securitized real 
estate shall incorporate interest rate movement into consideration. In a testable format, 
besides co-moved with general market condition due to CAPM, securitized real estate 
returns are expected to show significant correlation with long-term yield change.   
 
With the analysis above, three hypotheses can be concluded as: 
 
• Hypothesis I: Besides co-moved with general stock market conditions, Hong 
Kong real estate stock returns are expected to show significant positive 
correlation with change of long-term government bond yield, not short-term or 
middle-term rate; 
• Hypothesis II: The positive correlation is expected to be a unique feature for 
real estate sector, which is not shared by other sectors; 
• Hypothesis III: The significance between US long-term T-bond yield and 
Hong Kong real estate stock returns is expected to decrease over time. 
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3.5 Chapter Summary 
Three hypotheses about the relation between US T-bond yield and property stock 
returns have been formulated by analyzing change of a developer’s N.A.V. with 
respect to long-term interest rate change. The balance sheet analysis identified the net 
positive effect brought by long-term interest rate movement, and predicted such trend 
would be reduced in recent years due to term structure’s diminishing predictive power 
and higher economic integration between Hong Kong and China. Models for 
empirical tests will be presented in the next chapter.  
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! 
E(Ri) = Rf + "i(E(Rm ) # Rf )
Chapter 4: Empirical Tests 
4.1 Asset Pricing Models 
4.1.1 Capital Asset Pricing Model (Sharpe 1964; Lintner 1965; Mossin 
1966) 
The very first model to value capital asset price is the Capital Asset Pricing Model 
(CAPM), originally developed by Sharpe (1964), Lintner (1965) and Mossin (1966). 
This is a single-factor model determining expected return of an asset by relying on the 
systematic risk, which can be expressed as the formula below: 
 
 
where: 
•  is the expected return of on the capital asset, e.g. a stock 
•  is the expected return of the market, e.g. the S&P 500 Index 
• is the risk-free rate, e.g. the US three-month Treasury yield 
•  is the coefficient of the asset returns to the market returns, or 
 
  
The very basic assumption of the model is that investors choose their portfolio 
according to the mean-variance criterion developed by Markowitz (1952). The very 
first criticism of CAPM started with theoretical objections of the assumption (Borch 
1969; Feldstein 1969; Hakansson 1971). In addition, Black, Jensen et al. (1972) tested 
! 
E(Ri)
! 
E(Rm )
! 
Rf
! 
"i
! 
"i =
Cov(Ri,Rm )
Var(Rm )
	   26	  
the model and concluded that higher beta does not necessarily predict a higher 
expected return from holding an asset.  
 
4.1.2 Arbitrage Pricing Theory (Ross 1976) 
Ross (1976a; 1976b) proposed and developed the Arbitrage Pricing Theory (APT). 
This is a one-period model based on the assumption that investors understand and 
believe in that stochastic properties of asset returns are in consistence with a set of 
factors identified. Correspondingly, Ross argued that expected returns of an asset 
should be able to be linearly captured by these factors.  
 
Academics identified that APT is actually is an extension or generalization of CAPM, 
as APT allows for more factors other than general market risk premium to be 
incorporated in the model. APT can be expressed by the formula: 
 
  
€ 
Ri = E(Ri) + βi1F1 + βi2F2 ++ βinFn +ε i  
• where: 
• 
€ 
E(Ri)  is expected return of asset i 
• 
€ 
Fk  is a zero-mean systematic factor 
• 
€ 
βik  is the sensitivity of the asset i to factor k 
• 
€ 
ε i is the error term  
Furthermore, Ross argues that what determines expected return of asset i should be 
risk premium of the every captured factor: 
 
  
€ 
E(Ri) − Rf = βi1RP1 + βi2RP2 ++ βinRPn +ε i 
where: 
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! 
E(Rt ) " Rf = #1(E(Rmt ) " Rf ) + #2(E(Rht ) " Rf )
• 
€ 
RP1  is the risk premium of factor k 
• 
€ 
Rf  is the risk-free rate 
Compared with CAPM, APT is less restrictive in nature. Instead of specifying what is 
determining the asset return, APT requires empirical tests to be carried out so that 
such factors can be identified. Chen, Roll et al. (1986) carried out a test against a set 
of macroeconomic factors, and verified the following ones significantly affect stock 
returns: 
• Surprises in inflation 
• Surprises in GNP change 
• Surprises in change of default premium in corporate bond 
• Surprise shift in the yield curve 
 
4.1.3 Intertemporal Capital Asset Pricing Model (Merton 1973) 
Besides APT, ICAPM is another multi-factor asset pricing model suggested by 
Merton (1973). Suggestion of ICAPM is because of the widely-criticized aspect of 
CAPM being a static (single-period) model. Merton (1973) proposed, tested and 
verified this Intertemporal CAPM based on his consumer-investor behavior 
assumptions (Merton 1971). Like APT, the ICAPM also allows for risk factors other 
than the general market condition to be incorporated. In essence, the model is written 
as: 
 
 
 
where: 
•  is the expected return on an asset at time t; 
! 
E(Rt )
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•  is the expected return on the market at time t; 
•  is the expected return on a hedge portfolio constructed to have a 
covariance with each asset’s return that is identical to the covariance between 
the changes in the state variable of interest and the asset’s return; 
•  is the risk-free rate 
• ,  are multiple coefficients 
 
As discussed by Aquino (2002), the major difference from APT is that factors 
incorporated in ICAPM are variables that affect the investment opportunity set, e.g. 
macroeconomic variables. However, empirical studies mostly ignore this minor 
difference and use the two models interchangeably to refer to multi-factor asset 
pricing model. 
 
Like APT, ICAPM does not provide the specific additional factors. In fact, Merton 
(1973) only point out that ICAPM adds investors’ wish to construct portfolios to 
dynamically hedge against future uncertainties, including but not limited to expected 
price level, employment rate, etc. This leads to further research by academics trying 
to identify the specific factors due to features of different assets.  
 
4.1.4 Applied ICAPM on Securitized Real Estate (Chen and Tzang 1988) 
Chen and Tzang (1988) specifically tested the interest rate sensitivity of REIT returns 
by using ICAPM. The data tested covered the period of 1973-1985, and the 
conclusion is that long-term rate sensitivity is significant for the whole period, while 
short-term sensitivity only presents in the period of 1980-1985. Their model is 
! 
E(Rmt )
! 
E(Rht )
! 
Rf
! 
"1
! 
"2
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considered very relevant to this dissertation to explore the interest rate sensitivity of 
Hong Kong property stock. Therefore, we will refer to the model from the paper and 
test how interest rate affects Hong Kong securitized real estate market.  
 
The model of Chen and Tzang (1988) was formed based on Gibbons (1980; 1982), 
which modeled the ICAPM in a testable way, specifying that the “constructed hedge 
portfolio” can be quantified by change in state variable. The regression equation can 
be expressed as: 
 
€ 
RPt = β0 + β1RPmt +β2ΔSt +ε t  
 
where: 
• 
€ 
RPt  is the risk premium of the asset at time t, equal to 
€ 
Rt − Rf  
• 
€ 
RPmt  is the risk premium of the market at time t, equal to 
€ 
Rmt − Rf  
•  is changes in the state variable S at time t 
• ,  and  are the coefficient terms 
•  is the error term 
Chen and Tzang (1988) further argued that, among others, Merton (1973) provided 
evidence that interest rate is the “single instrumental variable representation of shifts 
in the investment opportunity set”. Together with the previous findings on interest 
rate parameter’s predictive and explanatory power on both the general economy and 
the real estate sector, we will use the Treasury securities’ yield to represent the state 
variable S in the above formula: 
 
€ 
RPt = β0 + β1RPmt +β2ΔIt +ε t  
! 
"St
! 
"0
! 
"1
! 
"2
! 
" t
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where: 
• 
€ 
ΔIt  is change of the interest rate parameter at time t 
 
4.2 Least Squares Regression 
The least squares technique is a standard approach to proximate solution of over-
determined systems. As with its name, regression model concluded by least squares 
would minimize the Sum of Squared Residuals (SSR). By formula, least squares 
regression strives to achieve the minimum of: 
€ 
SSR = ri2
i=1
n
∑  
where ri, the residual value is the difference between the value of independent 
variable and the model value. To determine the significance of the least square 
regression model, a set of test statistics need to be used, which are discusses as 
follows.  
 
4.3 Test Statistics 
Regression analysis will be the major technique adopted in this dissertation. Among 
others, the following statistical parameters will be used to conclude the significance of 
the test 
• P-value and T-statistics of each independent variable 
• Adjusted R-square value 
• F-statistics and Probability of F-statistics 
• Durbin-Watson Statistics 
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4.3.1 T-statistics and P-value 
T-statistics is to test whether the effect of independent variable on dependent variable 
is significant or not. Computation formula of t-value is derived from the formula 
below: 
€ 
ti =
βi
S(βi)
 
 
where: 
• 
€ 
βi  is the coefficient of variable i with respect to the dependant variable 
• 
€ 
S(βi)  is the standard error of the coefficient 
 
Explanation of the result is that, the larger the value of t, the more likely that null 
hypothesis of 
€ 
βi=0 can be rejected. 
 
P-value is actually another approach of expressing the result, taking the degree of 
freedom into consideration. Degree of freedom (d.f.) is calculated as below: 
€ 
d. f . = N − k −1 
where: 
• N is the number of observation 
• k is the number of independent variables excluding the constant 
 
The definition of p-value is the probability of obtaining a test statistic at least as 
extreme as the one that was actually observed. In practical sense, one can often reject 
a null hypothesis if the p-value is less than 1% or 5%, depends on the required 
significance level. One common misunderstanding of p-value is about the meaning of 
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the value. In fact, 1 − (p-value) is NOT the probability of the alternative hypothesis 
being true.  
 
4.3.2 R2 and Adjusted R2 
R-square, or R2, is the coefficient of determination, which is defined as the proportion 
of variability in data set that is accounted for by the statistical model (Steel and Torrie 
1960). This statistical indicator is mostly used in a ordinary least-squares regression. 
The following formula explains the meaning of R-square: 
€ 
R2 =1−
( f i − f )2
i
∑
(yi − y )2
i
∑
 
where: 
• 
€ 
yi is the dependant data set 
• 
€ 
y  is the mean of 
€ 
yi 
• 
€ 
fi  is the associated modeled data set 
• 
€ 
f  is the mean of 
€ 
fi  
 
R2 is a statistic measurement of the goodness of fit of a model. The general rule is that, 
the more the value is close to 1.0, the more perfectly the regression line approximates 
the real data points. One drawback of using R2 as the indicator is that one might try to 
include as many variables as possible in the model until there is no more 
improvement. Therefore, we will use adjusted R2, as defined below, to be the 
measurement of accuracy of model: 
€ 
R2 =1− (1− R2) N −1N − k  
where: 
	   33	  
• 
€ 
R2 is the adjusted R2 
• N is the number of observation 
• k is the number of independent variables excluding the constant 
 
4.3.3 F-test 
An F-test is designed to test whether two population variances are equal. In 
regression, F-test is mainly used on models that have been fit to the data using least 
squares technique. If the null hypothesis is true, then F should not be too far from 1. 
Therefore, a significant large F can conclude that independent variables significantly 
help to explain the variations of the dependant variable.  
 
A percentile approach to express the F-test is the p-level. When p-level is smaller than 
the required significance level, null hypothesis can be rejected.  
 
4.3.4 Durbin-Watson Statistics 
This is a test statistic used in order to detect presence of autocorrelation in residuals 
from a regression model. Using residuals as parameters, the calculation formula is: 
€ 
d =
(et − et−1)2
t=2
T
∑
et 2
t=1
T
∑
≈ 2(1− r)  
where: 
• 
€ 
et  is the residual associated with the observation at time t 
• r is the sample autocorrelation of the residuals 
• d is the Durbin-Watson statistic 
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From the approximation expression, it can be seen that d=2.0 signifies no 
autocorrelation. If the value is substantially less than 2.0, there is evidence of positive 
serial correlation. In practice, a value less than 1.0 is regarded as an alarm, 
symbolizing the existence of autocorrelation.  
 
In the contrast, a d-value higher than 2.0 means the existence of negative serial 
correlation. The interpretation of this phenomenon is often an underestimation of 
statistical significance.  
 
4.4 Chapter Summary  
Using technique of least square linear regression and the relevant statistic test, the 
multi-factor asset pricing model (ICAPM or APT) suggested by Chen and Tzang 
(1988) will be applied in this dissertation to test three hypotheses as listed in Chapter 
3. Firstly, property stock returns netting risk free rate will be regressed against market 
premium change and long-term interest rate change. The same technique would be 
tested on short-term and middle-term yield change, so that Hypothesis I can be 
checked for validity. Secondly, comparison will be made among other sectors, namely 
Finance, Utilities, and Commerce & Industry, so that conclusion on Hypothesis II can 
be made. Thirdly, to test Hypothesis III, regressions will be conducted on the different 
sub-periods, as will be defined in Chapter 5.  Finally, real estate companies’ stock 
returns will be respectively regressed against long-term yield change to research on 
the existence of company-specific factors influencing this sensitivity.   
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Chapter 5: Data 
 
The data used in this dissertation was mainly sourced from Thomson Reuters 
Datastream. As of the models to be tested shown above, the data should include US 
long-term and short-term Treasury instrument yields, Hang Seng Index and Sub-
indexes, and real estate stocks traded on Hong Kong Stock Exchange. Period covered 
is from January 1988 to February 2010, so that the long-term trend can be detected 
and sufficient time can be included to exclude the influence of specific events like 
financial bubble and crisis. A summary of the data sets used in this dissertation is 
shown below in Table 1. 
 
Table 1: Sets of variables examined 
 Symbol Variable Data source & measurement 
Panel A: Raw interest rate series ?
 Rft Risk-free rate US Treasury constant maturities 3M rate 
 LBt Long-term Treasury-
bond yield 
US Treasury composite rate: >10 YR 
 MBt Middle-term 
Treasury-note yield 
US Treasury constant maturities 5YR rate 
 SBt Short-term Treasury 
bill yield 
US Treasury constant maturities 1YR rate 
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Panel B: Raw equity and equity index series 
 HSI Hang Seng Index 
 HSP Hang Seng Index-Properties 
 HSF Hang Seng Index-Finance 
 HSU Hang Seng Index-Utilities 
 HSC Hang Seng Index-Commerce & Industry 
 CK Cheung Kong (Holdings) Ltd 
 SHK Sun Hung Kai Properties Ltd 
 HDS Henderson Land Development Co. Ltd 
 HL Hang Lung Properties Ltd 
 SL Sino Land Co. Ltd 
 
Panel C: Variables in the model 
 
€ 
ΔLBt Change of long-term 
T-bond yield 
€ 
ΔLBt = ln(LBt ) − ln(LBt−1)  
 
€ 
ΔMBt Change of middle-
term T-note yield 
€ 
ΔMBt = ln(MBt ) − ln(MBt−1)  
 
€ 
ΔSBt Change of short-term 
T-bill yield 
€ 
ΔSBt = ln(SBt ) − ln(SBt−1)  
 R(i)t Return on a security 
or index i 
€ 
R(i) t =
it − it−1
it−1
 
 RP(i)t Risk premium on a 
security or index i 
€ 
RP(i)t = R(i) t − Rft  
 
 
	   37	  
 
5.1 United States Treasury Securities Yield 
US Treasury security is government debt issued by the United States Department of 
the Treasury. It is backed by the US Federal government and, therefore, suffered little 
(if any) default risk in nature. The marketable treasury security is heavily traded on 
the secondary market and therefore is very liquid. Therefore, both academics and 
professionals used its yield as benchmarks for economic prediction and asset 
valuation. 
 
There are three major types of marketable treasury securities: Treasury bill, Treasury 
note and Treasury bond. The categorization is based on the instruments’ different time 
to maturity.  
 
5.1.1 Treasury Bill Yield 
Time to maturity for Treasury bill, or T-bill, is less than one year. T-bill does not pay 
any coupon and therefore has to be sold at discount to face value to create a positive 
Yield to Maturity (YTM). Regularly issued T-bills are with maturities of one month, 
three months, six months and one year. Because of this short-term maturity nature, T-
bill is usually referred to as the risk-free asset. Therefore, this dissertation would use 
three-month T-bill yield as the risk-free rate (Rf) in the regression analysis.  
 
5.1.2 Treasury Note Yield 
Treasury note, or T-note matures within the range of one to ten years. Typically T-
note will pay semiannual coupon and with Time to Maturity of 2, 3, 5, 7 and 10 years. 
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In particular, the ten-year T-note has become the security most frequently quoted in 
discussion about the US bond market and economy future outlook in general.  
 
5.1.3 Treasury Bond Yield 
T-bond has the longest Time to Maturity, from twenty years to thirty years. The 
secondary market is very liquid, therefore YTM on T-bond is usually used as proxy 
for long-term rates in general.  
 
5.1.4 Long-term Composite Rate 
To reflect all relevant information embedded in long-term T-note and T-bond, we use 
the Long-term Composite Rate in this dissertation as an independent variable. This 
Long-Term Composite Rate is the unweighted average of bid yields on all outstanding 
fixed-coupon bonds neither due nor callable in less than 10 years.  
 
In summary, Figure 1 below shows the movement of 3-month T-bill yield, 1-year T-
bill yield, 3-year T-bill yield and the Long-term Composite Rate from 01.1988 to 
02.2010.  
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Figure 1: US Treasury securities Yield to Maturity: 01.1988-02.2010 
 
5.2 Hang Seng Index and Sub-indexes 
The Hang Seng Index, abbreviated as HSI, is a freefloat-adjusted market 
capitalization-weighted stock market index in Hong Kong. Publicly launched from 
1969, it is one of the earliest stock market indexes in Hong Kong. Currently the index 
is constituted by 43 stocks, which are selected by their capitalization, trading turnover 
and financial performance. 
 
In order to reflect performance of each major sector, the Index is subdivided into four 
sectors: Finance, Utilities, Properties, and Commerce & Industry. Historical price 
movement of the HSI and sub-indexes are shown in Figure 2 below. Several basic 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1/1/88 1/1/90 1/1/92 1/1/94 1/1/96 1/1/98 1/1/00 1/1/02 1/1/04 1/1/06 1/1/08 1/1/10 
Yield of Treasury securities 
3-MTH T-bill  1-YR T-bill 5-YR T-note Long-term Composite 
	   40	  
indicators including average annual return, annual volatility and Sharpe Ratio were 
presented in Table 2. Among the four sectors, Finance shows the highest annual 
return as well as Sharpe Ratio, mainly attributable to the rapid development of 
banking and insurance sector in Hong Kong and Mainland China. Properties, on the 
other hand, presents the highest volatility, due to the high volatile feature of the local 
real estate sector, including events like the 1997 Asian Financial Crisis and 2003 
outbreak of SARS.  In the contrast, Utilities sector demonstrates the lowest volatility, 
because companies in this sector generally stably pay high-yield dividend and 
therefore are less sensitive to surprises in the economy.  
 
 
Figure 2: Historical prices of Hang Seng Index & Sub-indexes: 01.1988-02.2010 
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Table 2: Performance indicators of Hang Seng Index, Sub-indexes and property 
shares 
Index/Equity Annual average 
return (%) 
Risk (Standard 
Deviation, %) 
Sharpe Ratio 
Panel A: Hang Seng Index & Sub-indexes 
HSI 13.45 7.76 1.19 
HSP 15.75 10.60 1.09 
HSF 17.13 7.50 1.72 
HSU 12.99 6.15 1.43 
HSC 12.51 8.84 0.94 
Panel B: Hong Kong-based Property Development Shares 
CK 18.24 10.38 1.35 
SHK 19.97 12.27 1.28 
HDS 21.38 12.68 1.35 
SL 19.64 14.54 1.06 
HL 17.52 10.51 1.27 
 
In particular, Hang Seng Index-Properties will be used as the representative of the 
whole Hong Kong real estate sector securitized and traded in a centralized way. This 
sub-index currently consists of seven companies, all of which are real estate 
developers, specializing at selling or renting residential, office, retail, hotel and 
industrial properties. A summary of the seven real estate firms is presented below in 
Table 3.   
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Table 3: Listed property development firms included as constituents of Hang Seng 
Index 
Company Name Code Major business?
Cheung Kong 
(Holdings) Ltd 
0001.HK • Property development & strategic investment (e.g. 
Hutchison Whampoa, life sciences, etc) 
• One of the largest developers in Hong Kong  
• About one in seven private residences were 
developed by the company 
Sun Hung Kai 
Properties Ltd 
0016.HK • Specializing at premium-quality residential and 
commercial projects for sale and investment 
• One of the largest land owner with a huge land bank 
• Complementary investment in infrastructure, 
transportation, etc 
Henderson Land 
Development Co. 
Ltd 
0012.HK • A leading property group focusing on HK & 
Mainland 
• Enjoying a large land bank including commercial, 
office & agricultural land 
Sino Land Co. 
Ltd 
0083.HK • Specialized in developing residential, office, 
industrial and retail properties for sale and 
investment 
• Major player in hotel investment and management, 
club management, etc 
Hang Lung 
Properties Ltd 
0101.HK • A top tier property developer in both HK & 
Mainland, esp. Shanghai 
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• Specialized at leasing commercial properties and 
developing residential properties. 
China Overseas 
Holdings Ltd 
0688.HK • Construction and contracting, property development 
and infrastructure investment 
• Regions covered include Hong Kong, Macau, 
Mainland China, the United Arab Emirates and 
India. 
China Resources 
Land Ltd 
1109.HK • Development and management of residential and 
investment properties in Mainland China, mainly in 
Beijing, as well as in Shanghai, Shenzhen, Chengdu, 
Wuhan and Hefei. 
 
The above summary shows that China Overseas Holdings Ltd and China Resources 
Land Ltd are irrelevant to our study in this dissertation, as their major business 
operation is out of Hong Kong, and therefore financing cost and discount factor 
would be less affected by US Treasury yield. The five Hong Kong-based developers 
would therefore be included in the analysis: Cheung Kong (Holdings) Ltd, Sun Hung 
Kai Properties Ltd, Henderson Land Development Co. Ltd, Sino Land Co. Ltd and 
Hang Lung Properties Ltd. Historical stock price movement of the five developers is 
presented in Figure 3. Performance indicators of the five stocks are shown in Panel B 
of Table 2 above. Annual return and volatility of property shares are higher than the 
Hang Seng Index-Properties, because of the diversification effect offered by index. 
Shape Ratio, however, is approximately in line with that of the index, as higher return 
is often associated with higher risk.  
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Figure 3: Historical stock price of Hong Kong-based property development firms 	  
5.3 Separation of Sub-periods 
As stated above in Chapter 3 and 4, we will divide the regression analysis into various 
sub-periods so that the trend of the interest rate sensitivity can be identified. It is 
proposed that defining and identifying “business cycle” would help to divide the 
whole period from 1988 to 2010. As suggested by Baxter and King (1999), a full 
business cycle in the US usually lasts between six quarters and eight years. Therefore, 
we will divide the whole period by an eight-year moving window, i.e. 01.1988-
12.1995, 01.1996-12.2003 and 01.2004-02.2010. In addition, this separation method 
also corresponds with three monetary cycles, which can be evidenced from Figure 4 
below. It is worth to mention that, however, this method of division is only an 
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approximation and for the purpose of testifying the general trend, instead of a 
quantitative approach.  
 
 
Figure 4: Separation of Sub-periods 
 
5.4 Chapter Summary 
For the purpose of testing the three hypotheses as stated in Chapter 3, we will run 
several regression analyses by using the following parameters in Table 4. Dependent 
and independent variables are listed in column 1 and 2 respectively.  
 
Table 4: Dependent and independent variables in regression analyses 
Dependent variables Independent variables 
 Market risk premium Interest rate change 
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RP(HSP)t RP(HSI)t ∆LBt 
RP(HSF)t  ∆MBt 
RP(HSU)t  ∆SBt 
RP(HSC)t   
RP(CK)t   
RP(SHK)t   
RP(HDS)t   
RP(SL)t   
RP(HL)t   
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Chapter 6: Results and Discussions 
 
Using least square regression technique and Microsoft Office Excel regression 
program, hypotheses in Chapter 3 can be tested and comparisons can be made among 
different results.  
 
6.1 Different Interest Variables Sensitivity of Hang Seng Index-
Properties 
Following discussion in Chapter 4 and 5, firstly, linear regression is conducted with 
monthly RP(HSP) as dependent variable and two independent variables: monthly 
RP(HSI) and monthly change of an interest variable. By formula, the three regression 
equations below are tested for significance. 
Long-term T-bond yield:
€ 
RP(HSP)t = β0L + β1LRP(HSI)t + β2LΔLBt +ε t  
Middle-term T-note yield:
€ 
RP(HSP)t = β0M + β1M RP(HSI)t + β2MΔMBt +ε t  
Short-term T-bill yield:
€ 
RP(HSP)t = β0S + β1SRP(HSI)t + β2SΔSBt +ε t  
Statistical test results are shown in Table 5 for each equation and variable.  
?
Table 5: Whole-period interest rate sensitivity of Hang Seng Index-Properties return 
Panel A: Statistical significance of regression line 
Model Adjusted R2 ANOVA F-test Durbin-Watson 
Long-term T-bond yield 83.08% 651.55 (0.00) 2.16 
Middle-term T-note yield 82.84% 640.51 (0.00) 2.17 
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Short-term T-bill yield 82.83% 640.19 (0.00) 2.18 
 
Panel B: Statistical significance of independent variables 
Coefficient Value T-stat P-level 
Long-term T-bond yield model 
€ 
β0L  0.0023 0.0705 94.39% 
€ 
β1L  1.2393** 35.9825 0.00% 
€ 
β2L  1.2956* 1.9711 4.98% 
Middle-term T-note yield model 
€ 
β0M  -0.0008 -0.0251 98.00% 
€ 
β1M  1.2396** 35.51036 0.00% 
€ 
β2M  0.1448 0.34653 72.92% 
Short-term T-bill yield model 
€ 
β0S  -0.0020 -0.0617 95.08% 
€ 
β1S  1.2412** 35.7475 0.00% 
€ 
β2S  -0.0311 -0.1074 91.46% 
˚Significant at 10% level 
*Significant at 5% level 
**Significant at 1% level 
 
Panel A listed the statistical indicators for how well the regression line fits the data 
set. Due to inclusion of Hang Seng Index return as the market premium factor in all 
three models, CAPM model predicts that all the regression equations should be 
significantly well fitted with the data sets, which are verified by the results shown 
above. Adjusted R2 is higher than 80% and F-test is significantly higher than 1, both 
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of which can verify a well-fitted line. In addition, result of Durbin-Watson test 
concludes a value proximate to 2.0, which strongly rejects the null hypothesis of 
existence of residual autocorrelation.  
 
The comparison of independent variable sensitivity can be analyzed from Panel B. 
Firstly, as expected, all three models show that coefficient between HSP return and 
HSI return is significantly positive, with a value approximately equal to 1.24. What is 
more important, the main difference lies on the interest variable coefficient: only the 
change of long-term T-bond yield presents significant coefficient with HSP return 
movement. T-bill and T-note yields, however, showed no significant effect on the 
price change of the real estate stock index. Furthermore, this coefficient between 
€ 
Δ
LB and RP(HSP) is positive, which is in accordance with the Hypothesis I developed 
in Chapter 3, with the theoretical analysis argues that only long-term T-bond change 
brings effect on expected future income and therefore positively influence rental 
expectation on a net basis.  
 
However, it needs to point out that this significant sensitivity between long-term T-
bond yield and property stock return is only at marginal level. In detail, the coefficient 
€ 
β2L  is only marginally significant at 5%, with a p-level of 4.98%. Therefore, it is 
useful to conduct sub-periodic analysis so that the trend of such sensitivity can be 
detected.  
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6.2 US T-bond Yield Sensitivity of Hang Seng Index-Properties: 
Periodic Analysis 
To test Hypothesis III, in addition, a deeper analysis of this marginally significant 
correlation with long-term T-bond yield movement can be achieved by dividing the 
whole period into sub-periods. The statistical results of the three sub-periods are 
presented in Table 6.  
• Period I: 01.1988-12.1995 
• Period II: 01.1996-12.2003 
• Period III: 01.2004-02.2010  
Coefficient factors are symbolized as 
€ 
βi
' , 
€ 
βi
''  and 
€ 
βi
'''  for each period.  
 
Table 6: Long-term yield sensitivity of Hang Seng Index-Properties: periodic 
analysis 
Panel A: Statistical significance of regression line 
Time Period Adjusted R2 ANOVA F-test Durbin-Watson 
01.1988-12.1995 92.78% 611.71 (0.00) 2.12 
01.1996-12.2003 78.84% 177.94 (0.00) 1.97 
01.2004-02.2010 76.06% 116.98 (0.00) 2.61 
 
Panel B: Statistical significance of independent variables 
Coefficient Value T-stat P-level 
01.1988-12.1995 
€ 
β0
'  0.0080 0.2290 81.94% 
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€ 
β1
'  1.3057** 34.8717 0.00% 
€ 
β2
'  2.2438* 2.2561 2.64% 
01.1996-12.2003 
€ 
β0
''  -0.0148 -0.2183 82.77% 
€ 
β1
'' 1.2729** 18.6374 0.00% 
€ 
β2
''  0.9984 0.6283 53.13% 
01.2004-02.2010  
€ 
β0
'''  0.0185 0.3089 75.83% 
€ 
β1
'''  1.0785** 15.1016 0.00% 
€ 
β2
'''  1.2944 1.4688 14.63% 
˚Significant at 10% level 
*Significant at 5% level 
**Significant at 1% level 
 
From the above results of the periodic analysis, only Period I: 01.1988 – 12.1995 
indicates the existence of significant correlation between T-bond yield change and 
property stock returns, while results of the latter two periods express the diminishing 
of such phenomenon. In addition, this periodic analysis explains the whole-period 
result attained in 6.1, where significance of long-term rate change is only at marginal 
level (4.98%). Strong correlation in the early period (at 2.64% level) majorly 
contributes such explanatory power of long-term yield on securitized real estate assets 
in Hong Kong. In conclusion, results are consistent with Hypothesis III as stated in 
Chapter 3.  
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6.3 Comparison of US T-bond Yield Sensitivity Against Different 
Sectors 
The third step of empirical test is to see whether the long-term bond yield sensitivity 
is unique for real estate sector. Correspondingly, risk premiums of Finance, Utilities 
and Commerce & Industry sector, respectively represented by sub-indexes HSF, HSU 
and HSC, are applied in the regression model as dependent variables.  
 
HSI-Finance:
€ 
RP(HSF)t = β0,HSF + β1,HSFRP(HSI)t + β2,HSFΔLBt +ε t  
HSI-Utilities:
€ 
RP(HSU)t = β0,HSU + β1,HSURP(HSI)t + β2,HSUΔLBt +ε t  
HSI-Commerce & Industry:
€ 
RP(HSC)t = β0,HSC + β1,HSCRP(HSI)t + β2.HSCΔLBt +ε t  
 
Statistical tests are applied on the three regressions, with the empirical results shown 
in Table 7. 
 
Table 7: Long-term yield sensitivity of Hang Seng Sub-index other than Properties 
Panel A: Statistical significance of regression line 
Model Adjusted R2 ANOVA F-test Durbin-Watson 
HSI – Finance 79.74% 517.54 (0.00) 1.60 
HSI – Utilities 47.73% 122.01 (0.00) 2.05 
HSI – Commerce & Industry 91.93% 1,510.68 (0.00) 1.77 
 
Panel B: Statistical significance of independent variables 
Coefficient Value T-stat P-level 
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Hang Seng Index – Finance  
€ 
β0,HSF  0.0307 1.2248 22.17% 
€ 
β1,HSF  0.8618** 32.1727 0.00% 
€ 
β2,HSF  -0.3937 -0.7702 44.19% 
Hang Seng Index – Utilities  
€ 
β0,HSU  0.0191 0.5772 56.43% 
€ 
β1,HSU  0.5469** 15.4773 0.00% 
€ 
β2,HSU  -1.6940* -2.5118 1.26% 
Hang Seng Index – Commerce & Industry 
€ 
β0,HSC  -0.0327 -1.7553 8.04% 
€ 
β1,HSC  1.0915** 54.9110 0.00% 
€ 
β2,HSC  0.4062 1.0706 28.53% 
˚Significant at 10% level 
*Significant at 5% level 
**Significant at 1% level 
 
Intuitive analysis using balance-sheet model in Chapter 3 predicts that long-term yield 
change would have different coefficient with property sector than that with other 
sectors. This is because the asset and liability of property developers are 
fundamentally long-term in nature, as argued before. This prediction is verified by the 
empirical results above. 
 
Firstly, Panel A presents the significance of the model fitted for each sector. Adjusted 
R2 and F-stats indicate that the regression generally is well fitted for the three sectors, 
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while explanatory power for Utilities is less than others. Residual autocorrelation does 
not exist for all the three data sets.  
 
Secondly, coefficient significance is listed in Panel B, which concludes very different 
respondent to long-term yield movement from the Properties sector. Long-term yield 
movement does not significantly affect Finance and Commerce & Industry sub-
indexes. Utilities, on the other hand, does show significant negative correlation with 
yield movement. This is mainly due to the high-dividend yield and bond-like feature 
of utility stocks (Keran 1976; Bower, Bower et al. 1984). An intuitive understanding 
is that, for quasi fixed-income securities, price change opposite to long-term yield 
movement because discount factor increases.  
 
6.4 US T-bond Yield Sensitivity of Property Stocks 
After verifying that only the property index shows significant positive co-movement 
with long-term T-bond yield, it’s useful and interesting to test and compare individual 
developer’s stock reaction to such yield change. Therefore stock price returns of the 
top five Hong Kong-based real estate development firms are filled in the model, with 
the results shown in Table 8.  
 
Cheung Kong (Holdings):
€ 
RP(CK)t = β0,CK + β1,CKRP(HSI)t + β2,CKΔLBt +ε t  
Sun Hung Kai Properties:
€ 
RP(SHK)t = β0,SHK + β1,SHKRP(HSI)t + β2,SHKΔLBt +ε t  
Henderson Land:
€ 
RP(HDS)t = β0,HDS + β1,HDSRP(HSI)t + β2,HDSΔLBt +ε t  
Sino Land:
€ 
RP(SL)t = β0,SL + β1.SLRP(HSI)t + β2,SLΔLBt +ε t  
Hang Lung:
€ 
RP(HL)t = β0,HL + β1,HLRP(HSI)t + β2,HLΔLBt +ε t  
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Table 8: Long-term yield sensitivity of property developer’s stock return 
Panel A: Statistical significance of regression line 
Model Adjusted R2 ANOVA F-test Durbin-Watson 
Cheung Kong Holdings 80.88% 561.32 (0.00) 2.15 
Sun Hung Kai Properties 71.28% 329.77 (0.00) 2.07 
Henderson Land 67.24% 206.31 (0.00) 2.19 
Sino Land 58.79% 189.99 (0.00) 2.20 
Hang Lung 50.48% 136.06 (0.00) 2.27 
 
Panel B: Statistical significance of independent variables 
Coefficient Value T-stat P-level 
Cheung Kong Holdings 
€ 
β0,CK  0.0061 0.1824 85.55% 
€ 
β1,CK  1.1993** 33.4430 0.00% 
€ 
β2.CK  0.8155 1.1914 23.46% 
Sun Hung Kai Properties 
€ 
β0,SHK  0.0148 0.3046 76.09% 
€ 
β1,SHK  1.3240** 25.4913 0.00% 
€ 
β2,SHK  2.4437* 2.4651 1.43% 
Henderson Land  
€ 
β0,HDS  0.0291 0.5427 58.78? 
€ 
β1,HDS  1.3315** 23.2261 0.00% 
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€ 
β2,HDS  2.1142˚ 1.9323 5.44% 
Sino Land 
€ 
β0,SL  -0.0030 -0.0427 96.59% 
€ 
β1,SL  1.4313** 19.4074 0.00% 
€ 
β2,SL  1.8659 1.3256 18.61% 
Hang Lung 
€ 
β0,HL  0.0220 0.4024 68.77 
€ 
β1,HL  0.9613** 16.4554 0.00% 
€ 
β2,HL  0.8208 0.7362 46.23% 
˚Significant at 10% level 
*Significant at 5% level 
**Significant at 1% level 
 
What is surprising from the results above is that only stock returns of Sun Hung Kai 
Properties Ltd show significant coefficient with long-term yield change. Another 
stock marginally co-moved with T-bond yield change is Henderson Land 
Development Co. Ltd, which presents correlation significant at 10%. Stock returns of 
Cheung Kong (Holdings), Sino Land and Hang Lung Properties are not significantly 
influenced by long-term T-bond yield change. The reasons, according to the analysis 
model provided in Chapter 3, might be (partially) due to existence of land bank factor. 
 
As shown in Chapter 5, only Sun Hung Kai Properties Ltd and Henderson Land 
Development Co. Ltd specifically included “land bank” as one major part of their 
business, from which rental income can be enjoyed and therefore form a major part of 
the company’s income. The long-term owning of properties and lands by such “land 
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bank” might be able to explain long-term T-bond yield’s positive effect on such 
company’s stock price: increase of T-bond yield implies a increase of expected future 
rental cash flow, which positively affects real estate value, holding other variables 
constant.  
 
In fact, Sun Hung Kai Properties Ltd owns the largest land bank in Hong Kong as of 
March 2010. Total area of the land bank in Hong Kong is 44.1 million square feet in 
terms of attributable G.F.A. (gross floor area). In addition, the group owns 25 million 
square feet of agricultural land in New Territories, waiting for opportunities of land 
conversion. Land bank in Mainland China totals 82.3 million square feet. Land bank 
portfolio of SHK is shown below in Table 9.  
 
Table 9: Land bank portfolio of Sun Hung Kai Properties Ltd (in Attributable GFA, 
Millions of square feet, by usage) 
 Usage Under Development Completed Development Total 
Hong Kong 
 Residential 11.6 1.0 12.6 
 Shopping Center 1.5 9.7 11.2 
 Office 2.3 9.4 11.7 
 Hotel 1.0 2.4 3.4 
 Industrial 1.6 3.6 5.2 
 Total 18.0 26.1 44.1 
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New Territories: Agricultural Land 
 Agricultural (land-
use conversion in 
progress) 
 
25.0 
  
25.0 
 
Mainland China 
 Residential 60.4 0.3 60.7 
 Shopping Center 9.7 1.9 11.6 
 Office 6.7 1.1 7.8 
 Hotel 2.2 -- 2.2 
 Total 79.0 3.3 82.3 
Grand Total 122.0 29.4 151.4 
 
On the other hand, land bank owned by Henderson Land Development Co. Ltd is 
much less, amounting to approximately 18.4 million square feet by attributable floor 
area in Hong Kong. The group owns a large portion of New Territories agricultural 
land, in total around 34 million square feet. Conversion of such land into other 
development was also in stage.  
 
6.5 Chapter Summary 
The three hypotheses laid out in Chapter 3 cannot be rejected by the empirical tests. 
Firstly, risk premium of Hang Seng Index-Properties is sensitive to US Treasury 
Long-term Composite Rate movement, at 5% significant level. The index return is not 
sensitive to the 1-year short-term or 5-year middle-term interest rate movement. 
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Secondly, the periodic analysis confirmed that this long-term yield sensitivity only 
exists in the first sub-period 01.1988-12.1995, while this phenomenon diminished in 
recent years. Thirdly, sectors other than finance do not present such positive long-
term rate sensitivity with stock return. Lastly, only developers with considerable land 
bank size show significant coefficient with long-term rate. Such development firms 
include Sun Hung Kai Properties Ltd and Henderson Land Development Co. Ltd.  
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Chapter 7: Conclusion 
 
While interest rate’s linkage to REIT has been extensively studied, its relation with 
property stock has been largely neglected. This dissertation fills in this gap by 
studying the case in Hong Kong, where real estate development is a dominant 
industry in the local economy. Theoretical analysis of the impact of interest rate 
change on property developer’s Net Asset Value was developed, supplemented by 
empirical evidence using a multi-factor asset pricing model. 
 
With data covering the period from 1988 to 2010, such significance of interest rate 
sensitivity is compared from different angles: among different sub-periods, within 
different industries, and among individual Hong Kong-based real estate developers. 
The three hypotheses proposed in the study cannot be rejected. Real estate stock 
return in general moves in the same direction with long-term US Treasury bond yield, 
although this relation becomes less significant in recent years.  
 
7.1 Summary of Findings 
Firstly, the whole-period model suggests that property shares were significantly 
affected by long-tern US Treasury-bond yield change, rather than short-term or 
middle-term yields. Furthermore, this correlation is found to be positive, in contrast 
with negative correlation between long-term rate change and REIT identified by Chen 
and Tzang (1988). Although this positive coefficient is only marginally significant at 
5% level, the result affirmed our assumption that yield curve’s predictive power 
dominantly influences a property developer’s Net Asset Value.  
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Secondly, we applied the model in different sub-periods and found that such positive 
correlation only significantly exists during the early segment 1988-1995. Although a 
watershed time point cannot be identified, the general trend is that the long-term yield 
sensitivity with real estate stock diminished in recent years. We offered two possible 
explanations: long-term rate’s predictive power being tortured by recent huge 
accumulation of T-bonds by countries like China and Japan, and Hong Kong 
economy being more integrated with Mainland China.  
 
Thirdly, comparison was made with other sectors, with the conclusion that only 
property stocks bear such positive correlation with long-term rate movement. With 
Financials and Commerce & Industry presenting no co-movement with T-bond yield 
change, Utilities stocks significantly show negative yield coefficient. We attribute this 
phenomenon to this sector’s high dividend yield and therefore bond-like feature. 
 
Finally, the model was applied to individual property developer’s stock return, and we 
found that only stocks of Sun Hung Kai Properties Ltd present significant positive 
correlation with long-term rate change. While stock return of Henderson Land 
Development Co. Ltd also showed marginally significant coefficient, other property 
developers did not follow the same trend. We suggest the significance of coefficient 
might be linked with the size of a developer’s land bank. 
 
7.2 Practical Implications 
In Hong Kong, real estate plays a vital role both in the local economy and the 
financial market. Understanding this linkage between long-term interest rate and 
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property stock returns is important for financial market participants, property 
developers as well as regulators. 
 
Practitioners in the financial market can use this relation to make better decisions in 
respect to property stocks. Fund managers could adjust the weight of real estate sector 
by detecting and forecasting long-term yield change.  Sell-side traders can use this 
relation to better price the products whose underlying assets are real estate related. 
Especially, property stocks with different interest rate sensitivity could be dealt with 
separately so that this special feature can be reflected in the security valuation 
process.  
 
For listed property development and investment companies, the management level 
could better maximize their shareholders’ interest by adjusting their strategies 
according to the visible market long-term interest rate. For instance, a sharp increase 
of long-term rate might well signify opportunities for the landlord to renew lease at a 
higher rate, therefore larger cash flow for the company could be realized. On the other 
hand, such increase of rental expectation will be reflected in the price of a real estate 
asset, which creates potential selling opportunities to realize capital gain.  
 
Financial market regulators always need to detect the existence of market 
manipulation. Trading volume and price level are the two most commonly used 
criteria. Understanding such relation between long-term interest rate and property 
shares would help regulators determine whether stock price was traded severely 
different from its fundamental value.  
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7.3 Limitations of This Study and Suggestions on Further Studies 
This study investigates on the coefficient between interest rate change and property 
share return. However, other macroeconomic variables might as well embody 
explanatory power on real estate stock returns, such as GDP level, inflation rate, 
employment level, etc. Therefore, one possible extension of this study is to identify 
possible linkage between property stocks and other economic variables and develop 
testable hypothesis. 
  
Secondly, linear regression is the major technique being used, which automatically 
neglects the possible existence of a non-linear relation between the two variables. 
Especially for the latter period with insignificant correlation, other statistical methods 
might be able to provide further evidence on change of sensitivity pattern.  
 
Thirdly, the defecto relation between long-term interest rate and property share return 
might be inter-temporal, i.e. there might exist lead-lag relationship between the two 
time series due to difference of transaction cost in bond and stock markets. Another 
possible further extension of this dissertation is to formulate testable hypothesis 
regarding the existence of lead-lag period, and to conduct empirical test using 
techniques such as Granger Causality (Granger 1969).  
?
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Appendices 
Appendix I: US Treasury Securities Yield to Maturity 
Date 
3-MTH T-bill 
(%) 
1-YR T-bill 
(%) 
5-YR T-note 
(%) 
Long-term 
Composite (%) 
01/01/1988 5.86 7.1 8.33 8.96 
02/01/1988 5.86 6.68 7.78 8.42 
03/01/1988 5.78 6.61 7.61 8.38 
04/01/1988 5.87 6.76 8.04 8.79 
05/01/1988 6.29 7.21 8.39 9.13 
06/01/1988 6.67 7.58 8.57 9.13 
07/01/1988 6.76 7.49 8.38 8.93 
08/01/1988 7.15 7.89 8.7 9.19 
09/01/1988 7.52 8.24 8.95 9.29 
10/01/1988 7.5 8.13 8.59 8.95 
11/01/1988 7.58 8.05 8.38 8.75 
12/01/1988 8.12 8.66 8.88 9.13 
01/01/1989 8.37 9.02 9.14 9.14 
02/01/1989 8.67 9.02 9.05 8.97 
03/01/1989 8.98 9.4 9.43 9.34 
04/01/1989 9.15 9.5 9.39 9.22 
05/01/1989 8.94 9.3 9.19 9.15 
06/01/1989 8.92 8.87 8.65 8.73 
07/01/1989 8.23 8.04 7.99 8.21 
08/01/1989 7.89 7.61 7.49 7.91 
09/01/1989 8.12 8.23 8.18 8.31 
10/01/1989 8.17 8.49 8.33 8.39 
11/01/1989 8.05 7.86 7.86 8.02 
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12/01/1989 7.78 7.67 7.7 8 
01/01/1990 7.8 7.76 7.86 8.11 
02/01/1990 8.02 8.09 8.35 8.58 
03/01/1990 8.08 8.21 8.53 8.77 
04/01/1990 8.05 8.34 8.65 8.81 
05/01/1990 8.19 8.56 9.08 9.2 
06/01/1990 7.94 8.06 8.38 8.59 
07/01/1990 8 8.06 8.35 8.57 
08/01/1990 7.67 7.63 8.06 8.47 
09/01/1990 7.63 7.76 8.5 9.09 
10/01/1990 7.37 7.63 8.38 8.91 
11/01/1990 7.28 7.32 8.15 8.77 
12/01/1990 7.28 7.31 7.88 8.42 
01/01/1991 6.63 6.82 7.68 8.33 
02/01/1991 6.17 6.27 7.45 8.15 
03/01/1991 6.27 6.52 7.78 8.38 
04/01/1991 5.94 6.27 7.74 8.34 
05/01/1991 5.71 6.09 7.63 8.25 
06/01/1991 5.79 6.27 7.8 8.41 
07/01/1991 5.76 6.38 7.93 8.5 
08/01/1991 5.72 6.23 7.78 8.42 
09/01/1991 5.49 5.72 7.34 8.09 
10/01/1991 5.25 5.42 6.9 7.8 
11/01/1991 4.89 5.03 6.71 7.85 
12/01/1991 4.51 4.68 6.43 7.8 
01/01/1992 3.96 4.12 5.93 7.27 
02/01/1992 3.96 4.23 6.52 7.76 
03/01/1992 4.14 4.5 6.73 7.82 
04/01/1992 4.11 4.48 6.82 7.84 
05/01/1992 3.72 4.28 6.82 7.94 
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06/01/1992 3.82 4.32 6.69 7.82 
07/01/1992 3.63 4.04 6.27 7.61 
08/01/1992 3.25 3.61 5.82 7.25 
09/01/1992 3.22 3.45 5.52 7.19 
10/01/1992 2.67 2.96 5.18 7.01 
11/01/1992 3.08 3.62 5.96 7.45 
12/01/1992 3.4 3.86 6.24 7.46 
01/01/1993 3.15 3.61 6.04 7.25 
02/01/1993 3.01 3.4 5.55 6.98 
03/01/1993 3.03 3.3 5.12 6.63 
04/01/1993 2.96 3.32 5.24 6.78 
05/01/1993 2.93 3.22 5.06 6.63 
06/01/1993 3.14 3.55 5.28 6.65 
07/01/1993 3.06 3.41 5.04 6.39 
08/01/1993 3.17 3.58 5.2 6.32 
09/01/1993 3.08 3.36 4.81 6 
10/01/1993 2.98 3.35 4.72 5.94 
11/01/1993 3.18 3.53 4.96 6.06 
12/01/1993 3.19 3.62 5.14 6.31 
01/01/1994 3.16 3.67 5.29 6.41 
02/01/1994 3.1 3.6 5.1 6.22 
03/01/1994 3.58 4.16 5.74 6.75 
04/01/1994 3.56 4.5 6.23 7.15 
05/01/1994 4.1 5.12 6.69 7.38 
06/01/1994 4.28 5.36 6.74 7.45 
07/01/1994 4.32 5.5 6.95 7.66 
08/01/1994 4.45 5.4 6.75 7.41 
09/01/1994 4.67 5.56 6.81 7.53 
10/01/1994 5.05 6.06 7.35 7.97 
11/01/1994 5.22 6.25 7.58 8.15 
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12/01/1994 5.71 6.94 7.8 8.1 
01/01/1995 5.68 7.2 7.83 7.98 
02/01/1995 6.07 6.97 7.56 7.82 
03/01/1995 5.94 6.44 7.06 7.52 
04/01/1995 5.94 6.45 7 7.46 
05/01/1995 5.91 6.32 6.9 7.4 
06/01/1995 5.67 5.68 5.94 6.63 
07/01/1995 5.68 5.63 5.97 6.65 
08/01/1995 5.61 5.71 6.22 6.92 
09/01/1995 5.45 5.6 6 6.65 
10/01/1995 5.53 5.65 5.98 6.58 
11/01/1995 5.48 5.46 5.74 6.33 
12/01/1995 5.45 5.33 5.49 6.14 
01/01/1996 5.1 5.18 5.38 5.99 
02/01/1996 5.03 4.88 5.24 6.08 
03/01/1996 4.98 5.07 5.6 6.46 
04/01/1996 5.2 5.41 6.09 6.79 
05/01/1996 5.11 5.6 6.39 7.05 
06/01/1996 5.23 5.78 6.64 7.17 
07/01/1996 5.27 5.74 6.49 7.01 
08/01/1996 5.25 5.74 6.41 6.93 
09/01/1996 5.29 5.91 6.73 7.24 
10/01/1996 5.1 5.65 6.39 6.96 
11/01/1996 5.17 5.46 6.11 6.72 
12/01/1996 5.08 5.4 5.85 6.44 
01/01/1997 5.21 5.51 6.21 6.72 
02/01/1997 5.12 5.54 6.21 6.8 
03/01/1997 5.24 5.68 6.41 6.93 
04/01/1997 5.32 6 6.74 7.19 
05/01/1997 5.24 5.89 6.55 7 
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06/01/1997 5.07 5.78 6.52 6.96 
07/01/1997 5.18 5.64 6.33 6.79 
08/01/1997 5.28 5.52 6.08 6.5 
09/01/1997 5.24 5.59 6.22 6.67 
10/01/1997 5.1 5.44 5.93 6.37 
11/01/1997 5.26 5.44 5.79 6.25 
12/01/1997 5.27 5.56 5.83 6.11 
01/01/1998 5.36 5.51 5.71 6.01 
02/01/1998 5.26 5.26 5.43 5.92 
03/01/1998 5.26 5.43 5.67 6.07 
04/01/1998 5.12 5.37 5.59 5.96 
05/01/1998 5.02 5.41 5.63 6 
06/01/1998 5.08 5.4 5.53 5.85 
07/01/1998 5.09 5.37 5.43 5.71 
08/01/1998 5.13 5.37 5.46 5.74 
09/01/1998 4.92 4.87 4.91 5.46 
10/01/1998 4.23 4.28 4.1 5.05 
11/01/1998 4.54 4.33 4.39 5.42 
12/01/1998 4.49 4.46 4.43 5.25 
01/01/1999 4.48 4.53 4.56 5.33 
02/01/1999 4.53 4.58 4.65 5.39 
03/01/1999 4.71 4.91 5.32 5.89 
04/01/1999 4.44 4.73 5.15 5.9 
05/01/1999 4.62 4.79 5.25 5.89 
06/01/1999 4.77 5.09 5.74 6.21 
07/01/1999 4.68 5.09 5.73 6.27 
08/01/1999 4.85 5.15 5.85 6.35 
09/01/1999 4.97 5.3 5.88 6.43 
10/01/1999 4.98 5.3 5.9 6.5 
11/01/1999 5.16 5.47 6 6.48 
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12/01/1999 5.27 5.73 6.14 6.59 
01/01/2000 5.48 6.09 6.5 6.87 
02/01/2000 5.71 6.3 6.68 6.62 
03/01/2000 5.76 6.17 6.59 6.43 
04/01/2000 5.87 6.23 6.3 6.13 
05/01/2000 6 6.24 6.59 6.28 
06/01/2000 5.74 6.32 6.44 6.28 
07/01/2000 6 6.07 6.12 6.18 
08/01/2000 6.25 6.09 6.12 6.04 
09/01/2000 6.27 6.18 5.92 5.91 
10/01/2000 6.27 6.06 5.86 6.14 
11/01/2000 6.37 6.1 5.79 5.97 
12/01/2000 6.23 5.93 5.46 5.79 
01/01/2001 5.89 5.32 4.99 5.57 
02/01/2001 5 4.56 4.78 5.52 
03/01/2001 4.84 4.45 4.67 5.42 
04/01/2001 4.22 4.1 4.66 5.61 
05/01/2001 3.92 3.91 4.94 5.84 
06/01/2001 3.67 3.67 4.94 5.85 
07/01/2001 3.67 3.74 4.88 5.83 
08/01/2001 3.53 3.56 4.62 5.6 
09/01/2001 3.37 3.41 4.46 5.44 
10/01/2001 2.37 2.47 3.9 5.35 
11/01/2001 2.06 2.1 3.66 4.95 
12/01/2001 1.78 2.08 4.04 5.46 
01/01/2002 1.74 2.17 4.38 5.71 
02/01/2002 1.76 2.22 4.37 5.59 
03/01/2002 1.77 2.33 4.43 5.66 
04/01/2002 1.79 2.76 4.93 6 
05/01/2002 1.77 2.33 4.49 5.66 
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06/01/2002 1.77 2.35 4.36 5.7 
07/01/2002 1.72 2.09 4.08 5.56 
08/01/2002 1.68 1.75 3.46 5.32 
09/01/2002 1.69 1.74 3.22 4.97 
10/01/2002 1.59 1.56 2.75 4.72 
11/01/2002 1.43 1.46 2.92 4.97 
12/01/2002 1.24 1.56 3.31 5.07 
01/01/2003 1.22 1.32 2.78 4.73 
02/01/2003 1.18 1.34 3.05 4.81 
03/01/2003 1.2 1.26 2.66 4.56 
04/01/2003 1.12 1.16 2.78 4.71 
05/01/2003 1.1 1.21 2.82 4.66 
06/01/2003 1.14 1.15 2.37 4.26 
07/01/2003 0.89 1.07 2.48 4.38 
08/01/2003 0.95 1.31 3.37 5.25 
09/01/2003 0.98 1.35 3.46 5.17 
10/01/2003 0.95 1.13 2.84 4.73 
11/01/2003 0.96 1.33 3.34 5.08 
12/01/2003 0.95 1.41 3.46 5.08 
01/01/2004 0.95 1.26 3.25 4.94 
02/01/2004 0.94 1.29 3.18 4.85 
03/01/2004 0.97 1.23 2.98 4.69 
04/01/2004 0.93 1.23 2.87 4.61 
05/01/2004 1 1.6 3.63 5.16 
06/01/2004 1.17 1.89 3.86 5.32 
07/01/2004 1.22 2.07 3.74 5.16 
08/01/2004 1.5 2.12 3.68 5.07 
09/01/2004 1.58 1.99 3.32 4.76 
10/01/2004 1.71 2.21 3.44 4.79 
11/01/2004 1.99 2.34 3.36 4.68 
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12/01/2004 2.22 2.6 3.72 4.9 
01/01/2005 2.32 2.79 3.64 4.71 
02/01/2005 2.51 2.95 3.71 4.53 
03/01/2005 2.75 3.2 4.02 4.71 
04/01/2005 2.8 3.34 4.13 4.76 
05/01/2005 2.93 3.34 3.88 4.51 
06/01/2005 2.97 3.25 3.63 4.21 
07/01/2005 3.17 3.51 3.84 4.3 
08/01/2005 3.48 3.83 4.16 4.53 
09/01/2005 3.48 3.66 3.85 4.27 
10/01/2005 3.61 4.09 4.25 4.63 
11/01/2005 3.96 4.31 4.47 4.8 
12/01/2005 3.97 4.36 4.45 4.78 
01/01/2006 4.08 4.38 4.35 4.58 
02/01/2006 4.47 4.6 4.51 4.74 
03/01/2006 4.6 4.74 4.63 4.72 
04/01/2006 4.67 4.86 4.85 5.06 
05/01/2006 4.82 4.97 4.99 5.33 
06/01/2006 4.83 5.05 5.03 5.31 
07/01/2006 5.08 5.26 5.11 5.3 
08/01/2006 5.12 5.11 4.9 5.14 
09/01/2006 5.02 4.99 4.68 4.91 
10/01/2006 4.88 4.9 4.56 4.8 
11/01/2006 5.07 4.95 4.52 4.73 
12/01/2006 5.03 4.87 4.39 4.61 
01/01/2007 5.02 5 4.7 4.88 
02/01/2007 5.13 5.09 4.84 5 
03/01/2007 5.15 4.95 4.5 4.75 
04/01/2007 5.04 4.92 4.54 4.87 
05/01/2007 4.9 4.89 4.54 4.84 
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06/01/2007 4.79 4.98 4.92 5.12 
07/01/2007 4.95 4.97 4.9 5.16 
08/01/2007 4.89 4.82 4.6 4.96 
09/01/2007 4.01 4.19 4.25 4.83 
10/01/2007 3.92 4.11 4.24 4.81 
11/01/2007 3.81 3.89 4.02 4.64 
12/01/2007 3.06 3.15 3.28 4.3 
01/01/2008 3.36 3.34 3.45 4.43 
02/01/2008 2.1 2.13 2.75 4.17 
03/01/2008 1.7 1.74 2.48 4.2 
04/01/2008 1.4 1.62 2.65 4.25 
05/01/2008 1.45 1.94 3.06 4.35 
06/01/2008 1.85 2.17 3.28 4.56 
07/01/2008 1.87 2.38 3.33 4.5 
08/01/2008 1.66 2.25 3.23 4.49 
09/01/2008 1.72 2.17 3.1 4.35 
10/01/2008 0.85 1.72 2.87 4.24 
11/01/2008 0.49 1.31 2.71 4.68 
12/01/2008 0.07 0.81 1.71 3.45 
01/01/2009 0.11 0.37 1.55 2.95 
02/01/2009 0.27 0.51 1.75 3.6 
03/01/2009 0.28 0.67 1.86 3.76 
04/01/2009 0.22 0.58 1.65 3.39 
05/01/2009 0.16 0.49 2.03 3.98 
06/01/2009 0.13 0.48 2.55 4.44 
07/01/2009 0.17 0.54 2.51 4.2 
08/01/2009 0.19 0.48 2.66 4.27 
09/01/2009 0.14 0.43 2.33 4.03 
10/01/2009 0.1 0.37 2.2 3.82 
11/01/2009 0.06 0.38 2.33 4.05 
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12/01/2009 0.06 0.26 2.03 3.95 
01/01/2010 0.06 0.47 2.69 4.41 
02/01/2010 0.1 0.33 2.38 4.25 
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Appendix II: Hang Seng Index and Sub-indexes Level 	  
Date 
Hang Seng 
index HSI-Finance 
HSI-
Properties HSI-Utilities 
HSI-
Commerce & 
Industry 
01/01/1988 2302.75 1530.26 3222.8 3402.85 1906.01 
02/01/1988 2358.27 1548.68 3186.87 3833.46 1910.19 
03/01/1988 2454.71 1607.37 3461.84 3746.45 2068.65 
04/01/1988 2543.97 1653.71 3630.53 3779.04 2191.98 
05/01/1988 2589.89 1667.46 3859.61 3707.27 2255.04 
06/01/1988 2516.24 1567.48 3767.15 3602.13 2218.74 
07/01/1988 2684.64 1632.54 4015.39 3736.01 2453.64 
08/01/1988 2703.42 1675.49 4011.96 3565.06 2504.43 
09/01/1988 2433.32 1586.64 3630.25 3166.59 2276.43 
10/01/1988 2429.07 1558.81 3717.2 3080.65 2296.35 
11/01/1988 2615.43 1640.28 4062.57 3307.57 2479.29 
12/01/1988 2668.03 1664.36 4374.4 3130.71 2578.4 
01/01/1989 2687.44 1694.8 4437.52 3104.45 2599.45 
02/01/1989 3060.91 1922.36 5146.32 3529.44 2933.17 
03/01/1989 3037.07 1944.38 5185.66 3341.33 2940.97 
04/01/1989 2987.21 1931.26 4977.77 3298.33 2925.22 
05/01/1989 3123.87 1855.42 5273.16 3492.15 3115.96 
06/01/1989 2689.98 1703.41 4233.85 3155.22 2653.02 
07/01/1989 2270.81 1516 3228.35 2825.69 2242.91 
08/01/1989 2578.96 1623.34 4098.15 3034.01 2534.07 
09/01/1989 2508.91 1593.39 4018.54 2997.17 2418.25 
10/01/1989 2746.7 1763.87 4586.86 3130.66 2641.15 
11/01/1989 2721.68 1846.32 4520.38 3025.66 2603.37 
12/01/1989 2756.9 1954.6 4507.98 3106.43 2587.01 
01/01/1990 2836.57 2040.01 4503.29 3406.66 2583.03 
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02/01/1990 2738.24 2011.17 4294.43 3375.48 2440.71 
03/01/1990 2933.13 2067.47 4639.65 3638.4 2643.11 
04/01/1990 2934.7 2011.27 4764.87 3603.64 2652.39 
05/01/1990 2945.18 1911.25 4723 3553.06 2789.7 
06/01/1990 3159.17 1978.31 5039.43 3826.39 3042.15 
07/01/1990 3319.47 1993.79 5357.95 4143.72 3161.03 
08/01/1990 3468.64 2058.69 5631.68 4332.27 3304.81 
09/01/1990 3066.81 1835.14 4930.85 4014.56 2832.89 
10/01/1990 2791.26 1712.41 4505.2 3644.99 2548.27 
11/01/1990 2968.74 1744.57 4826.73 3947.9 2708.9 
12/01/1990 3020.17 1775.74 4941.28 4007.22 2747.45 
01/01/1991 3024.55 1782.22 4829.09 4156.54 2720.75 
02/01/1991 3223.49 1874.81 5256.99 4367.41 2904.41 
03/01/1991 3552.37 2155.57 5725.79 4699.24 3230 
04/01/1991 3745.97 2297.36 6294.34 4910.66 3308.91 
05/01/1991 3631.23 2303.7 6113.04 4671.61 3199.43 
06/01/1991 3688.14 2422.48 6092.97 4804.21 3211.41 
07/01/1991 3738.85 2464.4 6287.01 4721.86 3281.37 
08/01/1991 4030.01 2697.11 7106.23 4879.36 3480.67 
09/01/1991 4023.54 2784.01 7087.18 4990.57 3354.65 
10/01/1991 4023.87 2807.29 7099.84 5025.19 3316.03 
11/01/1991 4037.82 2919.34 6984.36 5159.75 3256.06 
12/01/1991 4094.42 2968.59 6790.04 5347.57 3359.9 
01/01/1992 4297.33 3254.38 7106.46 5539.04 3479.89 
02/01/1992 4672.09 3407.59 8071 5820.36 3827.93 
03/01/1992 4952.19 3689.37 8402.3 6277.5 4014.44 
04/01/1992 4909.96 3656.38 8221.7 6324.95 3975.55 
05/01/1992 5484.21 4109.5 9357 6941.71 4412.02 
06/01/1992 6056 4606.18 10407.9 7195.05 5039.7 
07/01/1992 6134.75 4994.73 10761.03 6986.63 4945.01 
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08/01/1992 5910.73 5236.71 9814.85 6799.74 4630.9 
09/01/1992 5711.57 5253.26 9365.38 6596.73 4357.89 
10/01/1992 5528.84 5009.79 9103.01 6270.78 4321.28 
11/01/1992 6231.17 5737.71 10151.36 7256.12 4747.83 
12/01/1992 5501.71 5061.33 8703.91 6741.12 4138.79 
01/01/1993 5512.39 5133.06 8384.89 7038.98 4097.63 
02/01/1993 5697.78 5445.4 8497.97 7209.37 4229.78 
03/01/1993 6398.82 6088.47 10113.65 7600.95 4776.15 
04/01/1993 6408.88 6413.4 9857.99 7479.41 4716.7 
05/01/1993 6790.11 6680.7 10623.42 7746.02 5099.18 
06/01/1993 7375.81 7059.03 11913.97 8373.8 5555.76 
07/01/1993 7205.38 7006.17 11405.06 8081.21 5482.73 
08/01/1993 7029.03 6938.08 10956.33 8090.13 5255.24 
09/01/1993 7542.19 7296.14 11380.44 9117.39 5689.85 
10/01/1993 7676.22 7120.41 12058.95 9285.97 5806.78 
11/01/1993 9629.19 7940.87 16240.08 12267.77 7359.83 
12/01/1993 9254.03 7845.59 15714.64 11209.88 7028.08 
01/01/1994 12086.49 10194.15 22812.35 13249.98 8925.92 
02/01/1994 11826.89 10493.55 22056.04 12330.48 8773.57 
03/01/1994 10148.36 9007.66 18615.38 10855.14 7527.98 
04/01/1994 9029.91 7402.6 16912.34 9715.25 6939.6 
05/01/1994 8799.7 7280.02 15012.47 10422.32 6877.93 
06/01/1994 9512.07 7736.59 16395.74 11083.85 7534.7 
07/01/1994 8634.37 7313.83 14004.7 10213.45 6923.08 
08/01/1994 9683.68 8026.43 16444.86 11006.48 7788.41 
09/01/1994 9890.9 7824.85 17109.73 11444.98 7992.94 
10/01/1994 9492.49 7510.92 16866.98 10780.91 7584.81 
11/01/1994 9573.4 7855.29 17199.37 11007.12 7333.01 
12/01/1994 8430.8 7625.35 14321.37 9749.8 6292.27 
01/01/1995 8191.04 7389.11 13523.44 9739.12 6175.55 
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02/01/1995 7342.65 6275.69 12246.66 9178.72 5520.77 
03/01/1995 8296.96 6857.21 14443.22 9928.86 6350.68 
04/01/1995 8400.44 7188.05 14332.28 10301.96 6251.54 
05/01/1995 8226.04 7385.81 13474.63 10167.54 6066.48 
06/01/1995 9559.74 8637.72 15931.35 11643.25 6976.04 
07/01/1995 9138.21 8325.55 15557.99 10788.29 6640.16 
08/01/1995 9385.27 8885.24 16017.37 10539.2 6815.21 
09/01/1995 9196.47 8814.41 15585.21 10286.52 6664.86 
10/01/1995 9724.98 9088.68 16993.3 10539.85 7162.84 
11/01/1995 9782.39 9404.16 16991.19 10328.61 7186.29 
12/01/1995 9862.55 9663.76 17269.37 9890.2 7301.4 
01/01/1996 10073.39 9846.98 17572.23 10003.65 7549.98 
02/01/1996 11362.8 10715.85 21167.22 10717.84 8499.12 
03/01/1996 11194.94 10671.35 20244.25 10842.11 8419.48 
04/01/1996 10926.84 10203.56 19954.75 10752.1 8207.17 
05/01/1996 10907.01 10144.33 20242.96 10553.76 8166.14 
06/01/1996 11059.81 10291.43 20859.81 10297.39 8324.5 
07/01/1996 11002.61 10364.61 20813.22 10037.14 8261.05 
08/01/1996 10789.87 10703.31 20027.86 9473.43 8049.8 
09/01/1996 11106.57 11193.85 20721.41 9534.93 8216.3 
10/01/1996 11921.22 12021.13 22430.61 10378.17 8666.8 
11/01/1996 12529.27 13315.04 23750.15 10235.06 8863.55 
12/01/1996 13517.56 13586.16 26846.78 10243.3 9939.1 
01/01/1997 13451.45 13808.87 26376.44 9892.29 9972.94 
02/01/1997 13451.07 14531.54 25643.66 10566.17 9480.23 
03/01/1997 13507.28 14905.19 25506.54 10434.7 9490.22 
04/01/1997 12074.19 13538.31 21596.94 9943.21 8565.58 
05/01/1997 13020.78 15159.9 23475.68 10322.27 8964.57 
06/01/1997 14990.9 17527.6 26590.33 12645.38 10098.81 
07/01/1997 15196.79 18334.07 25017.98 13422.17 10400.37 
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08/01/1997 16379.22 20359.09 27422.14 14030.79 10758.71 
09/01/1997 13425.65 16597.94 23242.02 11199.19 8701.63 
10/01/1997 15049.3 19073.48 25140.3 12871.28 9707.33 
11/01/1997 11255.11 13815.85 16955.91 11680.89 7423.25 
12/01/1997 10750.88 13910.47 15891.56 11478.79 6619.75 
01/01/1998 10722.76 14158.08 14839.05 12283.44 6482.45 
02/01/1998 10578.6 13877 13490.14 13190.61 6557.99 
03/01/1998 11318.84 15651.53 15322.82 12779.28 6903.19 
04/01/1998 11331.42 16286.97 14630.69 13133.37 6625.24 
05/01/1998 10563.68 15730.52 13387.28 12131.47 6002.55 
06/01/1998 8612.01 12824.68 10111.27 10982.65 4600.33 
07/01/1998 8543.1 12566.82 9518.24 11462.96 4551.57 
08/01/1998 7552.77 11681.13 7601.42 10358.63 3879.64 
09/01/1998 7062.47 10698.42 7076.79 9893.34 3663.53 
10/01/1998 7883.46 10190.09 8536.27 11647.74 4580.78 
11/01/1998 10170.08 12930.44 13481.94 12883.72 6231.14 
12/01/1998 9975.85 13559.02 13310.68 12213.15 5762.38 
01/01/1999 10048.58 13915.86 14214.44 11441.96 5791.36 
02/01/1999 9599.55 13847.65 12801.17 11032.24 5457.28 
03/01/1999 10020.46 15367.65 13153.27 10872.31 5579.94 
04/01/1999 11072.98 17042.81 14467.05 11837.49 6259.9 
05/01/1999 13337.07 20133.05 17025.51 14980.58 7545.34 
06/01/1999 12363.56 18603.81 15731.14 13804.53 7101.6 
07/01/1999 13532.14 19818.65 17148.28 15677.65 7829.91 
08/01/1999 13435.43 19775.42 16657.15 15487.11 7916.3 
09/01/1999 13544.19 20216.89 16210.13 15662.29 8021.1 
10/01/1999 12733.24 18666.76 14714.54 15280.6 7668.94 
11/01/1999 13322.11 19569.53 15200.94 16189.9 7964.83 
12/01/1999 15422.52 21130.87 17498.05 18975.54 9556.95 
01/01/2000 17369.63 22171.02 20302.08 18857.97 11284.28 
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02/01/2000 15653.86 19033.73 18181.5 17776.61 10445.08 
03/01/2000 16843.59 18205.52 16947.5 17591.94 12563.21 
04/01/2000 16892.93 17869.91 17642.27 18102.83 12565.91 
05/01/2000 15519.3 17946.53 15946.4 18161.01 11032.31 
06/01/2000 14941.19 17585.47 13047.32 18973.8 10904.73 
07/01/2000 16124.97 18331.36 15100.66 18767.51 11862.76 
08/01/2000 16897.45 20800.77 16200.15 18488.24 11924.3 
09/01/2000 17333.61 22942.66 19149.98 19025.67 11292.91 
10/01/2000 15648.98 22087.19 17597.59 18805.55 9652.59 
11/01/2000 15349.01 23114.18 16414.99 19350.95 9141.37 
12/01/2000 14441.43 21976.7 15691.53 19566.5 8406.65 
01/01/2001 15095.53 24041.66 18362.44 21704.53 8151.69 
02/01/2001 16163.99 24745.55 19546.83 21236.56 9093.77 
03/01/2001 14360.56 21517.78 18992.35 22253.05 7801.03 
04/01/2001 12727.3 19484.81 16742.02 21609.99 6740.33 
05/01/2001 13386.04 20939.1 16838.05 20598.48 7176.47 
06/01/2001 13141.38 20353.43 16863.13 20648.6 7032.27 
07/01/2001 13042.53 19464.79 16523.49 21685.82 7126.37 
08/01/2001 12478.74 19413.54 16230.06 21405.93 6563.93 
09/01/2001 10902.64 19489.41 15317.66 21435.32 4980.83 
10/01/2001 9950.7 17621.92 12150.94 20918.67 4751.53 
11/01/2001 10158.85 18187.54 12431.8 20897.66 4823.25 
12/01/2001 11155.15 19752.59 14437.88 20459.63 5334.22 
01/01/2002 11397.21 19497.67 15554.75 20498.86 5508.82 
02/01/2002 10691.25 18769.02 14682.39 20629.71 5009.48 
03/01/2002 10425.31 18439.84 13443.46 21500.41 4913.36 
04/01/2002 11032.92 19298.93 14165.37 21981.71 5278.08 
05/01/2002 11497.58 19873.54 15785.88 21555.34 5473.5 
06/01/2002 11359.8 20353.6 14808.34 22554.96 5310.71 
07/01/2002 10598.55 19080.83 14006.68 21938.3 4882.33 
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08/01/2002 10180.02 18787.16 13264.44 21764.76 4593.19 
09/01/2002 9896.98 18731.61 11839.7 22351.36 4454.02 
10/01/2002 9072.21 17342.58 10765.42 23300.7 3963.25 
11/01/2002 9407.68 18374.37 11295.76 22424.95 4073.24 
12/01/2002 10205.16 19608.28 12557.66 22372.2 4515.61 
01/01/2003 9321.29 18231.16 11103.88 21970.53 4043.95 
02/01/2003 9258.95 17783 10866.22 21767.25 4108.25 
03/01/2003 9268.77 18348.7 10784.74 22096.92 3993.19 
04/01/2003 8596.89 17316.4 9442.74 22275.39 3641.71 
05/01/2003 8717.22 17999.09 9329.46 21962.01 3644.43 
06/01/2003 9637.53 19559.82 10446.56 22981.24 4139.51 
07/01/2003 9577.12 19419.78 10224.51 22802.61 4134.81 
08/01/2003 10248.6 20294.19 11793.67 22937.11 4496.27 
09/01/2003 10903.4 21207.25 13652.9 23191.47 4796.62 
10/01/2003 11229.87 22341.94 14383.37 22944.41 4820.33 
11/01/2003 12386.81 25369.43 15063.06 23716.21 5281.52 
12/01/2003 12456.99 25732.62 14747.94 25070.47 5263.15 
01/01/2004 12575.94 26263.59 14778.7 24878.76 5271.72 
02/01/2004 12999.98 25751.55 16729.01 25574.5 5630.1 
03/01/2004 13918.65 27495.9 17518.1 27786.89 6073.82 
04/01/2004 12676.25 25311.72 16269.6 28512.6 5333.55 
05/01/2004 11950.62 24439.8 15002.57 27771.37 4899.76 
06/01/2004 12105.55 24927.15 14517.86 27193.05 5024.33 
07/01/2004 12285.75 25129.01 14442.03 27437.96 5174.81 
08/01/2004 12201.39 24663.86 14696.96 28519.46 5130.6 
09/01/2004 13023.87 26264.37 16701.21 29418.58 5417.05 
10/01/2004 13120.03 26472.68 16524.36 29580.68 5486.62 
11/01/2004 13094.25 26885.84 16230.25 29795.28 5385.92 
12/01/2004 14162.8 28325.03 18135.39 30686.34 5989.94 
01/01/2005 14237.42 28188.69 18191.16 30809.51 6093.68 
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02/01/2005 13578.26 27283.84 16715.78 30272.92 5755.91 
03/01/2005 14061.15 27758.45 17163.54 30872.48 6106.86 
04/01/2005 13491.35 26406.4 16337.85 30073.56 5912.12 
05/01/2005 13908.97 26810.98 17252.96 30598.91 6161.65 
06/01/2005 13873.07 26507.76 16942.58 30177.21 6238.52 
07/01/2005 14201.06 26790.9 17572.03 30589.33 6451.44 
08/01/2005 14978.88 27394.28 19003.72 31485.07 6980.47 
09/01/2005 15143.75 27039.76 19089.27 31337.46 7235.41 
10/01/2005 15394.39 27047.57 19305.61 32032.12 7460.97 
11/01/2005 14572.26 26154.66 17775.53 31238.11 6956.65 
12/01/2005 15068.03 26695.93 17915.07 31823.91 7334 
01/01/2006 14876.43 26614.29 17977.81 31866.03 7139.32 
02/01/2006 15742.3 27483.72 19343.32 31459.39 7748.44 
03/01/2006 15818.09 28235.6 19543.52 32513.23 7605.3 
04/01/2006 16063.75 27925.21 19877.62 33120.99 7885.39 
05/01/2006 16661.3 28256.27 21244.16 33088.26 8314.15 
06/01/2006 15645.27 28185.05 19410.98 31035.44 7490.19 
07/01/2006 16326.66 28697.61 19596.52 31622.88 8061.41 
08/01/2006 16911.37 29492.6 20228.21 32466.48 8417.2 
09/01/2006 17423.72 29902.49 20990.64 33935.87 8752.07 
10/01/2006 17543.05 30107.37 20808.79 33061.03 8874.77 
11/01/2006 18453.65 31314.06 20892.68 33490.71 9544.1 
12/01/2006 18690.82 31315.58 21630.85 33083.79 9733.36 
01/01/2007 19964.72 32428.67 23144.13 35793.7 10620.27 
02/01/2007 20430.16 32187.31 25110.96 36479.79 10972.27 
03/01/2007 19346.6 30499.97 23107.64 34743.87 10443.14 
04/01/2007 19809.7 31021.35 23853.05 36241.16 10761.9 
05/01/2007 20318.98 32358.96 24353.94 36735.54 10904.26 
06/01/2007 20602.87 32281.31 24866.79 35868.45 11245.11 
07/01/2007 21772.73 33435.73 25362.51 35038.29 12292.78 
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08/01/2007 22455.36 35230.46 26171.47 35623.17 12463.28 
09/01/2007 23904.09 36610.5 27835.42 35993.37 13614.68 
10/01/2007 27142.47 41021.22 32515.57 36667.62 15827 
11/01/2007 31492.88 47325.29 37005.66 37602.31 18790.17 
12/01/2007 28658.42 41013.97 38764.71 39869.99 17111.56 
01/01/2008 27812.65 39526.27 38079.97 41065.12 16568 
02/01/2008 24123.58 33615.2 32825.26 42575.08 14408.18 
03/01/2008 23584.97 33441.73 30526.35 42141.4 14018.09 
04/01/2008 23137.46 34066.12 29045.07 44743.27 13233.2 
05/01/2008 25755.35 38379.78 31992.15 43921.49 14796.5 
06/01/2008 24831.36 37094.19 30697.57 43320.22 14211.55 
07/01/2008 22102.01 33504.9 25720.49 43446.36 12466.96 
08/01/2008 22862.6 35477.69 27577.4 41994.96 12575.5 
09/01/2008 20906.31 32861.13 25869.96 41970.82 11143.35 
10/01/2008 18016.21 29836.87 19117.15 41874.28 9194.59 
11/01/2008 14344.37 22319.48 17280.4 35793.31 7539.03 
12/01/2008 14108.84 22175.2 16316.67 35408.07 7402 
01/01/2009 14387.48 21793.45 16974.14 33841.36 7894.24 
02/01/2009 12861.49 18502.25 16831.57 34522.83 7087.91 
03/01/2009 12317.46 18019.01 14588.38 35740.02 6756.69 
04/01/2009 13519.54 19355.23 17368.29 34528.44 7537.56 
05/01/2009 15520.99 22617.45 20617.68 36190.78 8485.57 
06/01/2009 18888.59 27757.04 25802.17 35956.51 10400.99 
07/01/2009 18378.73 27768.46 24565.01 36186.12 9790.97 
08/01/2009 20807.26 31421.23 28684.96 37678.16 11122.86 
09/01/2009 19872.3 30817.66 25165.72 37658.84 10422.43 
10/01/2009 20955.25 32733.89 27140.17 38432.88 10858.9 
11/01/2009 21620.19 33972.24 28049.93 36747.13 11216.77 
12/01/2009 22113.15 35436.36 27778.58 37252.68 11255.75 
01/01/2010 21872.5 34170.84 28147.43 37585.16 11452.85 
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02/01/2010 20243.75 31292.63 24847.58 36653.4 10821.61 
?
	   95	  
Appendix III: Historical Stock Price of Leading Real Estate 
Development Firms 	  
Date Cheung Kong Sun Hung Kai 
Henderson 
Land Sino Land Hang Lung 
01/01/1988 6.748 7.773 3.432 2.318 2.282 
02/01/1988 6.548 7.682 3.795 2.364 2.306 
03/01/1988 7.248 8.318 4.273 2.409 2.426 
04/01/1988 7.448 8.909 4.364 2.25 2.45 
05/01/1988 7.448 9.727 4.909 2.364 2.57 
06/01/1988 7.248 9.818 4.909 2.409 2.546 
07/01/1988 7.798 10.545 5.227 2.727 2.834 
08/01/1988 7.748 10.273 4.864 2.636 2.81 
09/01/1988 6.998 9.045 4.205 2.273 2.594 
10/01/1988 7.048 9.545 4.364 2.114 2.546 
11/01/1988 7.398 10.182 5.182 2.409 2.714 
12/01/1988 7.848 11 5.4 2.455 2.81 
01/01/1989 8.048 11.545 5.45 2.591 2.834 
02/01/1989 9.998 13.364 6.45 3.318 3.315 
03/01/1989 10.198 13.091 6.55 3.182 3.507 
04/01/1989 9.948 12.636 6.2 2.864 3.555 
05/01/1989 10.598 13.182 6.45 2.909 3.819 
06/01/1989 8.748 9.909 4.875 2.409 2.858 
07/01/1989 6.898 7.091 3.475 1.682 2.354 
08/01/1989 8.198 9.364 5.05 2.227 2.979 
09/01/1989 8.198 9.727 5.1 2.136 2.834 
10/01/1989 9.248 11 5.6 2.273 3.051 
11/01/1989 9.148 11.091 5.55 2.205 2.954 
12/01/1989 9.248 11 5.8 2.205 2.69 
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01/01/1990 9.648 11.364 6.05 2.136 2.594 
02/01/1990 10.098 11.091 6.1 1.955 2.402 
03/01/1990 10.697 12.273 6.65 2.136 2.546 
04/01/1990 10.697 12.636 7.25 2.114 2.762 
05/01/1990 11.297 12.091 6.95 2.068 2.57 
06/01/1990 12.497 12.818 7.4 2.091 2.858 
07/01/1990 12.897 13.818 8.2 2.227 3.363 
08/01/1990 13.597 14.364 8.65 2.909 3.315 
09/01/1990 12.097 13 8.3 2.273 2.93 
10/01/1990 10.697 11.909 7.5 2.068 2.858 
11/01/1990 11.997 12.727 8.2 2.114 3.267 
12/01/1990 12.697 13.455 8.3 2.091 3.291 
01/01/1991 12.697 13.455 8.5 2 3.579 
02/01/1991 14.097 15.182 8.95 2.318 3.627 
03/01/1991 14.797 16.182 10.1 2.545 4.035 
04/01/1991 18.096 17.818 11.7 2.773 4.131 
05/01/1991 17.896 16.364 11.1 2.636 4.276 
06/01/1991 17.096 17 10.5 2.5 4.18 
07/01/1991 17.896 17.818 11.5 2.568 4.156 
08/01/1991 20.595 20.182 13.3 3.045 4.516 
09/01/1991 20.995 20 13.1 2.864 4.708 
10/01/1991 20.695 20.636 13.5 2.886 4.78 
11/01/1991 19.495 21.545 12.9 2.682 4.948 
12/01/1991 18.896 19.727 12.9 2.636 4.9 
01/01/1992 19.695 21.091 13.8 2.682 5.284 
02/01/1992 21.195 24.273 16.2 3.045 5.525 
03/01/1992 21.795 25 16.3 3.273 5.621 
04/01/1992 21.195 24.636 16.2 3.295 4.95 
05/01/1992 23.395 28.409 18.7 4.045 5.15 
06/01/1992 27.194 30.227 19 5.409 6.45 
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07/01/1992 26.194 32.727 19.8 5.409 6.2 
08/01/1992 24.794 27.955 17.4 5.318 5.95 
09/01/1992 22.295 27.727 16.5 5.091 5.7 
10/01/1992 20.695 27.5 15.3 4.773 6.25 
11/01/1992 22.895 30.909 18.1 5.273 7.4 
12/01/1992 19.595 26.091 15.1 4.295 6.5 
01/01/1993 18.796 25.364 14.5 4.25 6.2 
02/01/1993 19.595 24.727 15.2 4.227 6.3 
03/01/1993 22.495 30.682 18.5 4.909 7.7 
04/01/1993 22.695 29.773 18.8 4.386 7.6 
05/01/1993 26.094 32.727 19.3 4.909 7.75 
06/01/1993 28.193 35.909 23.8 5.727 8.35 
07/01/1993 27.194 35.682 21.9 5.591 7.55 
08/01/1993 25.394 34.545 21.1 5.091 7.65 
09/01/1993 28.193 34.318 20.6 5.182 8.05 
10/01/1993 27.494 37.045 23.7 5.136 8.7 
11/01/1993 36.991 50.454 32.25 6.773 10.2 
12/01/1993 35.492 49.25 34.75 6.364 9.9 
01/01/1994 48.739 73 59 11.727 13.9 
02/01/1994 50.488 68.5 55.5 10.818 12.8 
03/01/1994 43.74 59 46.75 8.545 11.9 
04/01/1994 39.491 53 42 7.591 10.6 
05/01/1994 35.492 45 37.75 6.864 9.9 
06/01/1994 38.991 51.5 41.25 7.273 10.7 
07/01/1994 32.892 43.1 35.1 6.682 8.975 
08/01/1994 38.991 52.75 41 7.386 10.1 
09/01/1994 39.391 56.75 44.5 7.273 9.425 
10/01/1994 37.091 56.75 48 8.182 10 
11/01/1994 36.991 59.5 50.75 8.091 9.65 
12/01/1994 31.793 49.5 40.5 6.65 7.7 
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01/01/1995 31.493 46.2 36.9 6 7 
02/01/1995 27.294 42.5 34.1 5.55 6.85 
03/01/1995 32.992 52.25 43.2 6.1 7 
04/01/1995 33.292 52.25 43 5.55 7.05 
05/01/1995 32.092 49 38.8 5.25 6.35 
06/01/1995 38.791 57.75 44.3 5.75 7.05 
07/01/1995 37.891 56.25 42.1 5.6 6.8 
08/01/1995 38.591 57.25 43.3 5.65 7.2 
09/01/1995 38.291 57.5 42.2 5.4 6.9 
10/01/1995 42.59 63.5 47.1 5.15 7.4 
11/01/1995 43.59 61.75 46.3 6 7.45 
12/01/1995 44.29 62.5 47.8 6.15 7.6 
01/01/1996 47.089 63.25 46.6 6 7.7 
02/01/1996 56.737 74.25 58.5 8.5 9.45 
03/01/1996 53.737 70 56.25 8.2 9.1 
04/01/1996 54.737 70.5 53.75 7.6 8.8 
05/01/1996 54.987 73.75 55.25 7.65 8.7 
06/01/1996 55.737 77.25 57.25 7.7 9.4 
07/01/1996 55.737 77.75 58 7.65 9.25 
08/01/1996 53.238 73.75 56.25 7.4 8.95 
09/01/1996 54.487 75.25 60.25 7.95 8.85 
10/01/1996 59.736 82.5 66.25 8.45 9.05 
11/01/1996 61.985 87 70 8.7 9.5 
12/01/1996 69.484 97 79.5 10.05 11.25 
01/01/1997 68.734 94.75 78 9.45 11.15 
02/01/1997 74.482 90.5 73 9.1 9.8 
03/01/1997 76.732 90.75 71 8.8 9.3 
04/01/1997 63.735 78.5 61 7.6 7.75 
05/01/1997 69.484 86.5 66.25 8 7.8 
06/01/1997 80.231 97.5 76.75 9.2 8.9 
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07/01/1997 76.482 93.25 68.75 8.4 8.55 
08/01/1997 87.23 101 75 8.25 8.9 
09/01/1997 78.482 83.25 60.5 7 7.5 
10/01/1997 86.98 91 66.5 7.15 8.45 
11/01/1997 57.736 60.5 44.5 5.25 7 
12/01/1997 55.237 60 38.7 4.65 6.7 
01/01/1998 50.738 54 36.5 4.675 6.8 
02/01/1998 48.989 50.5 29.7 2.55 6.15 
03/01/1998 53.487 57 40.7 3.575 6.5 
04/01/1998 52.738 52 38.9 3.95 6.2 
05/01/1998 52.488 46.3 35.3 3.5 5.75 
06/01/1998 39.691 35.6 25.95 2.65 4.9 
07/01/1998 38.091 32.9 25.55 2.7 5 
08/01/1998 31.693 26 20.55 2.3 4 
09/01/1998 28.893 22.45 23 2.025 3.525 
10/01/1998 35.892 27.45 26.5 1.98 5.15 
11/01/1998 53.238 52.5 37.4 3.175 6.05 
12/01/1998 51.488 52.75 37.4 3.625 5.55 
01/01/1999 55.737 56.5 40.1 4.15 5.75 
02/01/1999 54.237 52.75 34.4 3.825 4.975 
03/01/1999 54.487 54.5 35 3.75 5.65 
04/01/1999 59.986 58.75 38.9 4.15 6.8 
05/01/1999 70.234 68.75 46.6 4.6 7.15 
06/01/1999 64.485 64.75 40.3 4.2 6.6 
07/01/1999 68.984 70.75 44.6 4.45 7.3 
08/01/1999 68.984 68.5 44.4 4.125 7.6 
09/01/1999 68.484 67 41.2 4 7.8 
10/01/1999 64.735 59.25 35.9 3.8 7.05 
11/01/1999 70.733 63.5 37.1 3.6 6.6 
12/01/1999 90.229 71.5 42.3 4.05 6.2 
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01/01/2000 101.476 83.75 49.5 4.5 6.55 
02/01/2000 98.977 72.25 41.8 4 5 
03/01/2000 100.976 69.25 32.6 3.5 4.45 
04/01/2000 110.474 65.75 35.9 3.15 5.1 
05/01/2000 92.978 61.75 34 2.925 5.5 
06/01/2000 74.732 49.2 31.4 2.65 4.65 
07/01/2000 87.23 57 34.6 2.9 5.55 
08/01/2000 91.728 61.5 35.3 3.325 7.15 
09/01/2000 103.476 77.25 44.6 4.225 7.65 
10/01/2000 94.228 73.5 40.2 3.9 7.6 
11/01/2000 90.479 67.5 34.6 3.625 7.45 
12/01/2000 88.479 64.5 30.7 3.4 6.9 
01/01/2001 99.727 77.75 39.7 4.075 8.7 
02/01/2001 103.476 82.25 41.7 4.35 8.95 
03/01/2001 91.978 81.25 44.7 4.6 9 
04/01/2001 82.231 72.5 38.7 3.45 8.55 
05/01/2001 86.98 72.5 35.8 3.5 8.1 
06/01/2001 85.98 73.25 35.4 3.475 8.55 
07/01/2001 84.98 70.25 34.6 3.25 8.95 
08/01/2001 79.731 69.5 36.5 2.975 8.8 
09/01/2001 71.483 68.25 35.1 2.9 8.35 
10/01/2001 60.736 49.7 25.55 2.175 7.55 
11/01/2001 66.484 47.9 24.6 2.075 8.15 
12/01/2001 75.482 59 30.6 2.5 7.9 
01/01/2002 80.981 63 35.2 3.1 8.05 
02/01/2002 73.983 61.5 32.3 2.95 8.05 
03/01/2002 64.985 56 30.9 2.55 7.65 
04/01/2002 69.734 59.25 32.5 2.95 7.3 
05/01/2002 74.233 68 38 3.375 8.75 
06/01/2002 70.983 61.75 33.4 2.925 9 
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07/01/2002 64.985 59.25 32.4 2.95 8.9 
08/01/2002 60.736 57.5 30.3 2.675 8.45 
09/01/2002 54.987 49.6 25 2.475 8 
10/01/2002 49.188 45.8 23 2.3 6.95 
11/01/2002 51.488 48.6 23.75 2.55 7.3 
12/01/2002 57.986 53 27.8 2.75 7.45 
01/01/2003 50.738 46.2 23.4 2.5 7.55 
02/01/2003 50.988 44.9 22.4 2.35 7.35 
03/01/2003 49.588 44.3 22.6 2.45 7.3 
04/01/2003 43.19 37.4 19.6 2.15 7.15 
05/01/2003 43.09 36.6 19.35 2.075 6.75 
06/01/2003 48.489 39.8 22.75 2.275 7.45 
07/01/2003 46.889 39.4 22.4 2.425 7.05 
08/01/2003 52.238 48.4 26.65 3.225 8.25 
09/01/2003 61.486 57 29.85 3.65 9.3 
10/01/2003 61.236 62.75 32.5 4.2 9.8 
11/01/2003 64.735 66.25 32.5 4.15 9.95 
12/01/2003 62.485 64.5 32 4.075 9.8 
01/01/2004 61.735 64.25 34.3 4.425 9.95 
02/01/2004 69.984 73 38.1 5.35 11.6 
03/01/2004 74.233 77 39.9 5.2 11.25 
04/01/2004 65.735 72.5 38 5.05 11.25 
05/01/2004 59.736 67 34.6 4.725 10.5 
06/01/2004 57.736 65.5 33.9 4.5 9.95 
07/01/2004 57.487 64 33.6 4.35 10.05 
08/01/2004 57.487 65.25 33.8 4.875 10.7 
09/01/2004 67.984 73.5 38.1 5.8 11.65 
10/01/2004 66.734 73.5 37.3 5.8 11.5 
11/01/2004 64.735 72.5 36.3 6.6 11.55 
12/01/2004 75.232 79.25 40.1 7.4 12 
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01/01/2005 77.482 77.75 40.5 7.65 12 
02/01/2005 70.983 71.5 36.1 6.85 11.7 
03/01/2005 73.733 72.5 36.3 7.05 11.95 
04/01/2005 69.234 70.5 34.7 7.15 11.2 
05/01/2005 73.483 74.5 36.2 7.3 11.95 
06/01/2005 71.733 75 35.7 7.9 11.2 
07/01/2005 75.732 76.75 37.2 8.3 11.45 
08/01/2005 84.58 80.7 39.05 9.3 12.4 
09/01/2005 86.48 80.3 39.45 8.95 12.35 
10/01/2005 87.579 80.5 39.1 9.75 12.45 
11/01/2005 82.081 74.5 34.75 8.7 11.25 
12/01/2005 81.5 74.5 34.85 9.4 11.85 
01/01/2006 79.55 75.5 36.5 9.4 12.1 
02/01/2006 82.7 79.55 39.1 10.9 15.1 
03/01/2006 81.15 81 42.75 11.75 13.9 
04/01/2006 83.7 79.75 43.9 11.45 15.5 
05/01/2006 87.35 88.6 45.55 12.9 15.6 
06/01/2006 84.2 79.5 39.55 11.5 13.8 
07/01/2006 84.15 79.15 40.55 12.35 14.05 
08/01/2006 84.35 82 42.55 12.98 15.26 
09/01/2006 86.55 85.1 43.95 12.98 17.1 
10/01/2006 83.65 85.05 43.8 13.8 16.64 
11/01/2006 84.1 85.65 42.8 13.68 17.24 
12/01/2006 90.15 86.15 43.6 14.58 17.48 
01/01/2007 95.75 89.35 43.5 18.16 19.5 
02/01/2007 105.9 96.6 45.85 18.18 22.55 
03/01/2007 92.8 91.4 44.1 17.54 20.05 
04/01/2007 100.4 89.95 45.65 17.14 21.75 
05/01/2007 102 91.9 47.05 16.56 23.35 
06/01/2007 101.3 89.9 54.2 16.68 25.6 
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07/01/2007 102.4 94.1 53.25 16.28 26.95 
08/01/2007 105.4 96.6 54 16.84 28.65 
09/01/2007 114.5 105 54.85 18.5 28.05 
10/01/2007 128.2 131 61.65 19.34 34.8 
11/01/2007 148.9 145.8 69.2 24.45 37.3 
12/01/2007 150.1 162.2 71.2 27.7 35.25 
01/01/2008 144.2 165.6 73.45 27.7 35.3 
02/01/2008 123.4 147.5 64.5 21.5 28.45 
03/01/2008 114.6 133.6 58.7 19.6 28.05 
04/01/2008 113.3 123.8 56.1 16.78 27.9 
05/01/2008 121.4 136.5 59.5 19.7 31.7 
06/01/2008 122.3 127.3 55.7 20.05 30.75 
07/01/2008 105.1 105.8 48.6 15.5 25 
08/01/2008 111.1 118 49 15.88 25.1 
09/01/2008 111.2 106.5 46.75 13.5 24.2 
10/01/2008 86.25 78.4 34 8.5 17.88 
11/01/2008 76.65 70.5 28.55 6.7 18.4 
12/01/2008 71.5 62.25 26.6 6.14 16.74 
01/01/2009 73.3 64.6 28.7 8.02 16.84 
02/01/2009 70.5 67.95 28.9 7.18 17.58 
03/01/2009 60.9 57.75 25 5.81 14.16 
04/01/2009 66.45 70.55 28.65 7.95 17.48 
05/01/2009 80.7 80.75 36.5 10 22.05 
06/01/2009 98.2 99.9 48.3 14.28 26.8 
07/01/2009 89.1 96.8 44.45 12.84 25.65 
08/01/2009 100.1 120 52.9 16.5 28.3 
09/01/2009 91.7 106 46 13.32 24.9 
10/01/2009 98.35 114.2 51 13.88 28.55 
11/01/2009 98.95 117.8 56.1 14.7 29.95 
12/01/2009 98.6 115.6 56.7 14.9 29.2 
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01/01/2010 100.3 116.3 58.4 15.1 30.6 
02/01/2010 93.75 101.5 50.5 12.94 26.45 
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Appendix IV: Regression Result – Different Interest Rate 
Sensitivity of Hang Seng Index – Properties  	  
RP(HSP) = 0.0023 + 1.2393 * RP(HSI)+ 1.2956 * ∆LB 
        
Regression Statistics 
R 0.91218       
R Square 0.83207       
Adjusted R 
Square 
0.83079       
Standard 
Error 
0.52232       
Total Number 
Of Cases 
266       
                
ANOVA               
  d.f. SS MS F p-level     
Regression 2. 355.50617 177.75308 651.55409 0.E+0   
Residual 263. 71.75008 0.27281     
Total 265. 427.25625           
                
  Coefficients Standard 
Error 
LCL UCL t Stat p-level H0 (5%) 
rejected? 
Intercept 0.00227 0.03226 -0.06124 0.06579 0.07048 0.94386 No 
RP(HSI) 1.23925 0.03444 1.17144 1.30707 35.98245 0.00000 Yes 
 ∆LB 1.29564 0.65731 0.00139 2.5899 1.97114 0.04976 Yes 
T (5%) 1.96902             
*LCL - Lower value of a reliable interval (LCL)     
*UCL - Upper value of a reliable interval (UCL)     	  	  	  	  
RP(HSP) =- 0.0008 + 1.2396 * RP(HSI) + 0.1448 * ∆MB 
        
Regression Statistics 
R 0.91086       
R Square 0.82966       
Adjusted R 
Square 0.82837 
      
Standard 
Error 0.52604 
      
Total Number 
Of Cases 266 
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ANOVA               
  d.f. SS MS F p-level     
Regression 2. 354.47941 177.2397 640.50652 0.E+0   
Residual 263. 72.77684 0.27672     
Total 265. 427.25625           
                
  
Coefficients Standard 
Error 
LCL UCL t Stat p-level H0 (5%) 
rejected? 
Intercept -0.00082 0.03251 -0.06483 0.0632 -0.0251 0.979996 No 
RP(HSI) 1.2396 0.03491 1.17086 1.30833 35.51036 0.E+0 Yes 
 ∆MB 0.1448 0.41785 -0.67796 0.96755 0.34653 0.72922 No 
T (5%) 1.96902             
*LCL - Lower value of a reliable interval (LCL)     
*UCL - Upper value of a reliable interval (UCL)     	  	  	  	  
RP(HSP) = -0.0020 + 1.2412 * RP(HSI) – 0.0311 * ∆SB 
        
Regression Statistics 
R 0.91082       
R Square 0.82959       
Adjusted R 
Square 0.8283 
      
Standard 
Error 0.52615 
      
Total Number 
Of Cases 266 
      
                
ANOVA               
  d.f. SS MS F p-level     
Regression 2. 354.44937 177.22469 640.18803 0.E+0   
Residual 263. 72.80688 0.27683     
Total 265. 427.25625           
                
  Coefficients Standard 
Error 
LCL UCL t Stat p-level H0 (5%) 
rejected? 
Intercept -0.00201 0.03262 -0.06624 0.06221 -0.06174 0.95082 No 
RP(HSI) 1.24117 0.03472 1.1728 1.30953 35.74752 0.E+0 Yes 
 ∆LB -0.03108 0.28938 -0.60088 0.53873 -0.10738 0.91457 No 
T (5%) 1.96902             
*LCL - Lower value of a reliable interval (LCL)     
*UCL - Upper value of a reliable interval (UCL)     	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Appendix V: Regression Result – Long-term Interest Rate 
Sensitivity of Hang Seng Index-Properties in Different Sub-periods 	  
01.1988~12.1995: RP(HSP) = 0.0080 + 1.3057* RP(HSI)+  2.2438* ∆LB 
        
Regression Statistics 
R 0.96403       
R Square 0.92935       
Adjusted R 
Square 0.92783 
      
Standard 
Error 0.33615 
      
Total Number 
Of Cases 96 
      
                
ANOVA               
  d.f. SS MS F p-level     
Regression 2. 138.2446 69.1223 611.70697 0.E+0   
Residual 93. 10.50891 0.113     
Total 95. 148.75352           
                
  Coefficients Standard 
Error 
LCL UCL t Stat p-level H0 (5%) 
rejected? 
Intercept 0.00803 0.03505 -0.06157 0.07762 0.22899 0.81938 No 
RP(HSI) 1.30569 0.03744 1.23133 1.38004 34.87171 0.E+0 Yes 
 ∆LB 2.24377 0.99454 0.2688 4.21873 2.25608 0.02641 Yes 
T (5%) 1.9858             
*LCL - Lower value of a reliable interval (LCL)     
*UCL - Upper value of a reliable interval (UCL)     	  	  	  
01.1996~12.2003: RP(HSP) =  -0.0148 + 1.2729 * RP(HSI)+  0.9984 * ∆LB 
        
Regression Statistics 
R 0.8904       
R Square 0.79282       
Adjusted R 
Square 0.78836 
      
Standard 
Error 0.66177 
      
Total Number 
Of Cases 96 
      
                
ANOVA               
  d.f. SS MS F p-level     
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Regression 2. 155.85472 77.92736 177.943 0.E+0   
Residual 93. 40.7279 0.43793     
Total 95. 196.58262           
                
  Coefficients Standard 
Error 
LCL UCL t Stat p-level H0 (5%) 
rejected? 
Intercept -0.01477 0.06766 -0.14912 0.11958 -0.21828 0.82769 No 
RP(HSI) 1.2729 0.0683 1.13727 1.40853 18.63735 0.E+0 Yes 
 ∆LB 0.99839 1.58901 -2.15706 4.15384 0.62831 0.53134 No 
T (5%) 1.9858             
*LCL - Lower value of a reliable interval (LCL)     
*UCL - Upper value of a reliable interval (UCL)     	  	  	  
01.2004~02.2010: RP(HSP) =  0.0006 + 1.1976 * RP(HSI)+  1.2960 * ∆LB 
        
Regression Statistics 
R 0.87589       
R Square 0.76718       
Adjusted R 
Square 0.76062 
      
Standard 
Error 0.51201 
      
Total Number 
Of Cases 74 
      
                
ANOVA               
  d.f. SS MS F p-level     
Regression 2. 61.3315 30.66575 116.97751 0.E+0   
Residual 71. 18.61271 0.26215     
Total 73. 79.94421           
                
  Coefficients Standard 
Error 
LCL UCL t Stat p-level H0 (5%) 
rejected? 
Intercept 0.01849 0.05987 -0.10088 0.13786 0.30887 0.75833 No 
RP(HSI) 1.07847 0.07141 0.93607 1.22086 15.10162 0.E+0 Yes 
 ∆LB 1.29436 0.88121 -0.46272 3.05144 1.46884 0.14629 No 
T (5%) 1.99394             
*LCL - Lower value of a reliable interval (LCL)     
*UCL - Upper value of a reliable interval (UCL)     	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Appendix VI: Regression Result – Long-term Interest Rate 
Sensitivity of Hang Seng Sub-indexes other than Properties 	  
RP(HSF) = 0.0307 + 0.8618 * RP(HSI) – 0.3937 * ∆LB 
        
Regression Statistics 
R 0.89297       
R Square 0.79739       
Adjusted R 
Square 0.79585 
      
Standard 
Error 0.40623 
 ?     
Total Number 
Of Cases 266 
      
                
ANOVA               
  d.f. SS MS F p-level     
Regression 2. 170.81598 85.40799 517.54339 0.E+0   
Residual 263. 43.40177? 0.16503     
Total 265. 214.21775           
                
  Coefficients Standard 
Error 
LCL UCL t Stat p-level H0 (5%) 
rejected? 
Intercept 0.03073 0.02509 -0.01867 0.08013 1.22484 0.22173 No 
RP(HSI) 0.86179 0.02679 0.80904 0.91453 32.17272 0.E+0 Yes 
 ∆LB -0.39372 0.51122 -1.40034? 0.61289 -0.77016 0.4419 No 
T (5%) 1.96902             
*LCL - Lower value of a reliable interval (LCL)     
*UCL - Upper value of a reliable interval (UCL)     	  	  	  
RP(HSU) = 0.0307 + 0.8618 * RP(HSI) – 0.3937 * ∆LB 
        
Regression Statistics 
R 0.69375       
R Square 0.48129       
Adjusted R 
Square 0.47734 
 ?     
Standard 
Error 0.53591 
      
Total Number 
Of Cases 266 
      
                
ANOVA               
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  d.f. SS MS F p-level     
Regression 2. 70.08486 35.04243 122.01221 0.000000   
Residual 263. 75.53472 0.2872     
Total 265. 145.61958           
                
  Coefficients Standard 
Error 
LCL UCL t Stat p-level H0 (5%) 
rejected? 
Intercept 0.0191 0.0331 -0.04607 0.08427 0.57715 0.56433 No 
RP(HSI) 0.54692 0.03534 0.47734 0.6165 15.47727 0.E+0 Yes 
 ∆LB -1.69404 0.67442 -3.02199 -0.36609 -2.51184 0.01261 Yes 
T (5%) 1.96902             
*LCL - Lower value of a reliable interval (LCL)     
*UCL - Upper value of a reliable interval (UCL)     	  	  	  	  
RP(HSC) = -0.0327 + 1.0915 * RP(HSI) + 0.4062 * ∆LB 
        
Regression Statistics 
R 0.95913       
R Square 0.91992       
Adjusted R 
Square 0.91931 
      
Standard 
Error 0.30146 
      
Total Number 
Of Cases 266 
      
                
ANOVA               
  d.f. SS MS F p-level     
Regression 2. 274.58111 137.29056 1,510.6773 0.E+0   
Residual 263. 23.90148 0.09088     
Total 265. 298.48259           
                
  Coefficients Standard 
Error 
LCL UCL t Stat p-level H0 (5%) 
rejected? 
Intercept -0.03268 0.01862 -0.06934 0.00398 -1.7553 0.08037 No 
RP(HSI) 1.09152 0.01988 1.05238 1.13066 54.910999 0.E+0 Yes 
 ∆LB 0.40617 0.37938 -0.34084 1.15317 1.07061 0.28532 No 
T (5%) 1.96902             
*LCL - Lower value of a reliable interval (LCL)     
*UCL - Upper value of a reliable interval (UCL)     
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Appendix VII: Regression Result – Long-term Interest Rate 
Sensitivity of Property Development Firm Stocks 	  	  
Cheung Kong (Holdings): RP(CK) = 0.0061 + 1.1993 *RP(HSI)  +0.8155 * ∆LB 
        
Regression Statistics 
R 0.90011       
R Square 0.81019       
Adjusted R 
Square 0.80875 
      
Standard 
Error 0.54387 
      
Total Number 
Of Cases 266 
      
                
ANOVA               
  d.f. SS MS F p-level     
Regression 2. 332.07432 166.03716 561.31628 0.E+0   
Residual 263. 77.79531 0.2958     
Total 265. 409.86963           
                
  Coefficients Standard 
Error 
LCL UCL t Stat p-level H0 (5%) 
rejected? 
Intercept 0.00612 0.03359 -0.06001 0.07226 0.18235 0.85545 No 
RP(HSI) 1.19934 0.03586 1.12872 1.26995 33.44304 0.E+0 Yes 
 ∆LB 0.81546 0.68444 -0.53222 2.16314 1.19143 0.23456 No 
T (5%) 1.96902             
*LCL - Lower value of a reliable interval (LCL)     
*UCL - Upper value of a reliable interval (UCL)     	  	  	  
Sun Hung Kai Properties: RP(SHK) = 0.0148 + 1.3240 * RP(HSI)  + 2.4437 * ∆LB 
        
Regression Statistics 
R 0.84553   ?    
R Square 0.71492       
Adjusted R 
Square 0.71275 
      
Standard 
Error 0.78772 
      
Total Number 
Of Cases 266 
      
                
ANOVA               
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  d.f. SS MS F p-level     
Regression 2. 409.24315 204.62158 329.76619 0.E+0   
Residual 263. 163.19282 0.62051     
Total 265. 572.43597           
                
  Coefficients Standard 
Error 
LCL UCL t Stat p-level H0 (5%) 
rejected? 
Intercept 0.01482 0.04865 -0.08097 0.11061 0.30463 0.76089 No 
RP(HSI) 1.32404 0.05194 1.22177 1.42631 25.49129 0.E+0 Yes 
 ∆LB 2.44367 0.99131 0.49176 4.39558 2.46509 0.01434 Yes 
T (5%) 1.96902            
*LCL - Lower value of a reliable interval (LCL)     
*UCL - Upper value of a reliable interval (UCL)     	  	  	  	  
Henderson Land Development: RP(HDS) = 0.0291 + 1.3315 *RP(HSI)  + 2.1142 * ∆LB 
        
Regression Statistics 
R 0.82149       
R Square 0.67484       
Adjusted R 
Square 0.67237 
      
Standard 
Error 0.86944 
      
Total Number 
Of Cases 266 
      
                
ANOVA               
  d.f. SS MS F p-level     
Regression 2. 412.61352 206.30676 272.92034 0.E+0   
Residual 263. 198.80775 0.75592     
Total 265. 611.42126           
                
  Coefficients Standard 
Error 
LCL UCL t Stat p-level H0 (5%) 
rejected? 
Intercept 0.02914 0.05369 -0.07658 0.13487 0.54274 0.58777 No 
RP(HSI) 1.33153 0.05733 1.21865 1.44441 23.22609 0.E+0? Yes 
 ∆LB 2.11416 1.09414 -0.04024 4.26855 1.93225 0.0544 No 
T (5%) 1.96902             
*LCL - Lower value of a reliable interval (LCL)     
*UCL - Upper value of a reliable interval (UCL)     	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Sino Land: RP(SL) = - 0.0030 + 1.4313 *RP(HSI)  + 1.8659 *∆LB 
        
Regression Statistics 
R 0.76874       
R Square 0.59096       
Adjusted R 
Square 0.58785 
 ?     
Standard 
Error 1.11849 
      
Total Number 
Of Cases 266 
      
                
ANOVA               
  d.f. SS MS F p-level     
Regression 2. 475.35436 237.67718 189.98551 0.E+0   
Residual 263. 329.02034 1.25103     
Total 265. 804.3747           
                
  Coefficients Standard 
Error 
LCL UCL t Stat p-level H0 (5%) 
rejected? 
Intercept -0.00295 0.06907 -0.13896 0.13306 -0.04274 0.96594 No 
RP(HSI) 1.43132 0.07375 1.2861 1.57654 19.4074 0.E+0 Yes 
 ∆LB 1.86593 1.40757 -0.9056 4.63747 1.32564 0.18611 No 
T (5%) 1.96902             
*LCL - Lower value of a reliable interval (LCL)     
*UCL - Upper value of a reliable interval (UCL)     	  	  	  
Hang Lung Properties: RP(HL) = 0.0220 + 0.9613 *RP(HSI)  + 0.8208 *∆LB 
        
Regression Statistics 
R 0.71311       
R Square 0.50852       
Adjusted R 
Square 0.50478 
      
Standard 
Error 0.88595 
      
Total Number 
Of Cases 266 
      
                
ANOVA               
  d.f. SS MS F p-level     
Regression 2. 213.59007 106.79504 136.05973 0.E+0   
Residual 263. 206.4321 0.78491     
Total 265. 420.02217           
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  Coefficients Standard 
Error 
LCL UCL t Stat p-level H0 (5%) 
rejected? 
Intercept 0.02202 0.05471 -0.08572 0.12975 0.40239 0.68773 No 
RP(HSI) 0.96129 0.05842 0.84626 1.07632 16.45536 0.E+0 Yes 
 ∆LB 0.82083 1.11493 -1.37449 3.01615 0.73622 0.46225 No 
T (5%) 1.96902             
*LCL - Lower value of a reliable interval (LCL)     
*UCL - Upper value of a reliable interval (UCL)     	  
